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ABSTRACT

Water quality in the Laguna de Santa Rosa has been documented as not meeting
the North Coast Regional Water Quality Control Board (NCRWQCB) water quality
control plan (basin plan) dissolved oxygen criterion and the USEPA ammonia
criterion for the protection of aquatic life (Introduction, & Laguna Water
Quality, pages 14-21). > ‘ o s

Nonattainment of water quality objectives resulted in the 1992 and 1994
Tisting of the Laguna on the Clean Water Act Section 303(d) list (Executive
Summary, page 2). Section 303(d) also requires states to collect further
information, identify and quantify or estimate pollutant loads, and develop a
strategy to reduce loading to attain the listed objectives.

Subsequent studies by the City of Santa Rosa, the major point source
discharger, funded under Section 205(j) of the Clean Water Act provided Toad
estimates for ammonia nitrogen, total nitrogen, and organic matter from
several sources: septic systems, open space, agriculture, urban runoff, and
municipal wastewater effluent. “NCRWQCB staff used the estimates from that
report to develop seasonal estimates (Estimated Waste Loads, pages 28&29).

Though we recognize all the load estimates are not accurate, they provide a
basis from which to develop a strategy to. reduce nitrogen .loads. The NCRWQCB
staff used the estimates from the Section 205(j) study, -and evaluated a number
of scenarios of likely situations in the watershed.” We selected one that, in
our view, most closely represents current conditions in the watershed
(Analysis by Scenarios, & Summary of Scenarios, pages 29-40). Based on the
estimates and water quality sampling results, the contribution of nitrogen and
organic matter from nonpoint sources should be the primary targeted source
category. e mt _ e Lthe prifary

- We-developed nitrogen reduction goals that reflect the various waste

" dischargers’ current abilities and plans for waste reduction and, based on the
load estimates, will result in attainment of the target levels for nitrogen
(Selected Scenario, pages 33-40). Reductions, in waste loading are proposed
through existing programs, and are keyed to specific _waste sources
(Implementation of Waste Reduction Strategy, pages 41-46).

The reduction goals presented in this report target July, 1996 as the
attainment date, however the strategy recognizés the uncertainty of the load
and reduction estimates and. calls for re-evaluation of the estimates and
strategy in July, 1996. As such, the reduction goals are long-term goalis,
hgwgzgg)wefanticipate'reaching“them‘within'thef011owing four years (by July
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' EXECUTIVE SUMMARY
Section 303(d) of the Federal Clean Water Act requires states to identify

waterbodies that do not meet water quality objectives. These are placed on a
Tist of water quality impaired water bodies and prioritized for future work .

"The. work may comprise additional investigation to determine the cause of -

impairment or specific actions to bring the waterbody into attainment.
There are three general steps to bring a waterbody into attainment:

1) Estimating thé'amountAof‘impairment-causingvpb11utant from each
- source and the resulting pollutant concentration in the waterbody;

' 2) Estimating the maximum potlutant load that can be present'énd:sti11
attain the concentration objective. USEPA calls this pollutant load the
"total maximum daily load" (TMDL)3 and X : S

3) Developing a strategy to reduce pollutant waste loads (inputs) to
- Tevels below the maximum poliutant load amount. - - S

The intent of this process is to bring a waterbody into attainment by reducing
the amount of waste input.

The Laguna de Santa Rosa was listed on the 303(d) 1list in September 1992 and
1994 as impaired because of occurrences of high ammonia and Jow dissolved .
oxygen. At times, ammoriia has exceeded the USEPA criterion for the protection
of aquatic 1ife (0.025 mg-N/1 unionized ammonia), and-dissolved oxygen is -
below the. North Coast Region’s Basin Plan minimum objective of 7.0 mg/L. :High
ammonia. levels are the result of “inputs: of nitrogen in various forms. ‘Low
dissolved oxygen levels arise from inputs of organic matter, and algal growth
using more oxygen than is produced in the system. : ‘ =

A Section 205(j) study of runoff p011utant sources to the Laguna was conducted
by Regional Water Board staff in 1989-91. This study: identified urban runoff,

vunoff of animal waste; and wastewater from the City of Santa Rosa’s

Subregional Wastewater Reclamation Plant as sources of nitrogen, including -
ammonia. A follow up 205(j) study by the City of Santa Rosa in 1991-93
resulted in estimates of the relative amounts (waste Toads) of nitrogen and
organic matter from several pollutant sources: septic systems, open space,

j‘ggri%ultura] operations, urban runoff, and wastewater from the Subregional
Plant. - o

iAfter'éva1uating the City’s waste load estimates, we have-reduced the Tload

estimate for septic systems by 58%. This modification was made because the
original estimate is based on exceptional assumptions and appears to be high.

‘We have. evaluated the City of Santa Rosa’s nitrogen and organic matter Tload

estimates, utilized this information as well as other available information,

‘and propose a strategy to reduce waste Toads within the ‘Laguna watershed.
 Since we do not ‘understand all the ‘interactions of the water column with

sediments, hydrology, and loading effects in the Laguna, we are using-a
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"phased approach" (USEPA 1991).. The phased approach allows for immediate
targeting of pollution load reductions while conducting additional data
collection and analysis. This approach is an iterative process, and generally
consists of 1) developing load reductions to meet water quality goals that
include margins of safety to allow for uncertainties, 2) determining the -
effectiveness of the waste reduction strategy, confirming load estimates and
assumptions, -and checking both of these with actual water quality information,
and 3? if needed, making necessary adjustments to.load reductions to attain
water quality goals. The first check point for the Laguna on this waste -
reduction strategy is.in .July 1996.. L L

The high .algal productivity of the Laguna (which generally indicates high
nutrient- levels), the prevalence of many nutrient pollutant ‘'sources in the
watershed, and the historically documented artificially high concentrations of

nitrogen in the Laguna’s water column and .its impact on beneficial uses were

the main reasons that we Tooked at nutrients in this system. The three main
nutrients required for algal growth are carbon, phosphorus and nitrogen.

Algal Growth Potential studies conducted on Laguna water as part of the Laguna
Monitoring Study (Roth and Smith 1992, 1993, 1994) indicate nitrogen is the
limiting plant nutrient. Because of these results, the above factors and the
303(d) listing for unionized ammonia, we focused on total nitrogen and two

. forms of ammonia-nitrogen: total, and unionized. e

The term total nitrogen includes to all forms of nitrogen: nitréte,'nitfite}
ammonia and organic.. Ammonia-nitrogen, a major component of the nitrogen
cycle, is formed by chemical and.bacterial decomposition or breakdown of

- -animal wastes, principally urea and other protein-bearing materials. In-

water, ammonia is measured as.total ammonia—n1trOQen‘andyexiSts.in“ei@her’ah
. jonic state or-unionized state. It is the unionized form that is toxic to

fish and -aquatic life.. The percentage of measured total ammonia-nitrogen

~which exists in the toxic unionized ammonia form.is increased when the pH or

water temperature increase. 'Since total nitrogen may contribute to ammonia
nitrogen, high nitrogen concentrations provide the potential for high ammonia

. concentrations.... High ammonia concentrations provide the potential for high.
- unionized ammonia. concentrations. o T e

Because of the:nature of the nitrogen sources, primarily nonpoint sources, we
expect that; reductions in total nitrogen-will also result in reductions in
total ammonia, total phosphate and organic matter. One:of the concerns about
excessive nutrients and high productivity. in the Laguna is that the resulting
algae and aquatic plants use dissolved oxygen during respiration in the night
and early morning hours. If the amount of respiration from algae and aquatic
plant 1ife is high, it results in low dissolved oxygen levels that adversely
affect aquatic life. . The total nitrogen, total ammonia,-phosphate and organic
matter reductions should-also reduce algal productivity and reduce the daily

.dissolved oxygen and pH excursions.

The .Laguna .waste reduction strategy proposes targeting specific.pollutant
sources .found within different areas of the watershed. ' The Laguna watershed
has.been divided-into four-attainment aréas, the Towermost point in the stream
for. each area -being the "point of.attainment".. Several scenarios were
developed for different. seasonal flow periods and loadings. Each'scenario was
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evaluated, and waste reductions for each pollutant source developed to meet
water quality goals. One scenario was selected for this strategy. The -
criteria for selection were as follows: C

. The scenario targets waste load reductions  that meet the water

quality gpa]s for the Laguna; | v
. " The scenario best represents the Laguna flow and pollutant loading
‘ dynamics; .. ‘ i S | .
 - "The scenario provides a reasonable time frame for the dischargers

j tO’make_]oad reduction adjustments; and

. The scenario suggests targeted load reductions that appear -
. reasonable and achievable.

The selected scenario was developed on a seasonal basis (winter, spring,

~ summer, and fall) since each seasonal flow and loading pattern contributes to
the condition of water quality in the Laguna in a different way. -High flows

during winter non-storm periods.help to dilute pollution entering the Laguna.
However, nutrient loading into the Laguna is usually high during storm events

~and water quality may become poor for short durations. These events are

episodic, but the effect of the pollutant Toading can be longer and carry over
into the spring, summer and fall seasons. Decreasing flows and higher
temperatures are typical for the spring and summer seasons. During these
seasons, the algae growth cycle accelerates and Laguna water quality may be .
poor for longer periods. Laguna flows increase and water temperatures
decrease during the fall season, generally with improved water quality.-

The selected scenario separates Laguna flows into average seasonal flows, and

waste Joad estimates into seasonal load estimates. Except for wastewater, the

seasonal load estimates are based on storm event load estimates multiplied by
a percentage of storm event flow per season (winter = 81%, spring = 10%,
summer = 1%, and fall = 8%) plus non-storm load estimates multiplied by a -

percentage of non-storm days per season (winter = 33%, spring = 17%, summer =

34%, and fall = 17%).. For the portion of seasonal load estimates based on

‘storm event load estimates and flow, we assume a simple relationship exists

between flow and rainfall. The seasonal loading estimates for wastewater are

- based on winter storm plus non-storm load estimates multiplied by a percentage
of days per season during the permitted dischargevperiod»(winter'= 53%, spring

= 20%, summer = 0%, and fall = 27%).

As an extra condition, the selected scenario includes over-topping of average
dairy manure ponds. This type of load input was included-because it seems to
be a recurring poliutant problem in the Laguna watershed.

The selected scenario results in targeted waste Toad reductions for each
pollutant source during each season. From the estimated loadings and

~reductions, mass limit goals were calculated. For the spring and fall

‘'seasons, the mass 1imit goals at the upstream attainment points were adjusted :
(net Joads) to ensure all downstream attainment points met the strategy goals.
Tables 1 and 2 show the estimated seasonal loadings, targeted reductions, and
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net load goals for total ammonia and total nitrogen. During the summer
season, each.attainment point falls short of the strategy goals.  We suspect
the problem with strategy -nonattainment stems from high load estimates for the
summer season, and we plan to obtain information to estimate more accurate -
summer  loads by July 1996. :

Table 3 shows the long-term (by July 2000) net load goals for each pollutant
source within the sub-watershed above the four attainment points during each
season. After receiving comments from the dischargers and interested groups
regarding this strategy, interim reduction targets have been developed that
are more reasonable and achievable by July 1996. Table 4 shows the long-term
reduction targets to be attained by July 2000, the interim reduction targets
to be achieved by July 1996 and the anticipated reduction that is expected
from current and future projects and programs. aimed at waste reduction.

It is important to recognize that attainment of the concentration goals for
ammonia and dissolved oxygen will be the final endpoint criteria rather than
"Joading". The load reduction estimates are useful for targeting, but will"
not determine the attainment of the water quality goals which are expressed as
concentrations. = The net load goals and associated load reduction targets are
intermediate points of this strategy. The ultimate goal is to reduce waste
load inputs such -that at specified "attainment points" along the Laguna -
unionized ammonia does not exceed the USEPA criterion, and dissolved oxygen is
above the Basin Plan minimum. . e L o Lo

We have developed a plan to monitor water quality at each attainment point

systematically throughout each season. We plan to collect water quality
samples bi-weekly, but will also supplement this with additional samples as
needed to maintain a sampling frequency in proportion to storm events. ‘We -

;will also use-continuous remote monitoring for dissolved oxygen, pH, _
. conductance, and temperature on monthly intervals at a minimum. - Appendix E'
‘describes the monitoring plan in greater detail. The monitoring plan will be

used to.evaluate Laguna water quality and the success of ‘this strategy, and to
guide: the -future directijon of this strategy. . b S

We~wi]1.u3é.staifﬁtica]iméthods,tb compare the water quality data against the

USEPA. criterion. for unionized ammonia and the Basin Plan minimum objective for
.dissolved: oxygen. .. .. T ERTT T

1) The minimum dissolved oxygen objective will be attained if dissolved

oxygen concentrations are maintained above 7.0 mg/L. .Compliance with

the median and 90th percentile values will be determined with cumulative
. frequency distributions. : . : :

'2)v'TheiW5tér*dﬁé1ity,dataijJ1Qbe gva]uétéd:ﬂé%hgi%f§tégédﬁmeth0dftbf
determine the level of attainment with USEPA criterion for unionized™

..ammonia. Attainment goals are: ag 60 percent of the measurements below

the EPA ‘criterion by July 1996, b) 70 percent by July 1998, and c) 80
percent by :July 2000 on a seasonal basis. We will evaluate the water
. quality data using cumulative distribution plots and t-tests of “the ‘mean
. of seqsona]Ameasurements:comparEtho.USEPA‘criteriqnﬂfor unionized .
ammonia. S s o

N
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'Any necessary adjustments to the strategy based on the results of water

quality data will be made by July 1996. If needed, adjustments will be made
to the strategy every two years thereafter until attainment is met. However,

. -we anticipate attainmént?by July 2000.

~ directly to the amount of waste load reduction anticipated. - Voo

LY

AImpTemenfétion of the waste Feduction strategy will be through current

programs, aimed at reducing nitrogen and organic matter inputs into the Laguna.
These programs include the following: - v :

Clean Water Act,*Sectibn.319(h) grant program aimed at~reduc1ng'1nputsv"‘
gf‘waste-to the Laguna from confined animal operations, primarily
jaries; L S . o -
Stormwaier runoff program aimed at eTiminating the discharge of :
po%]utﬁngs into storm water systems, primarily from urban areas in this

The NPDES permit program regulating the City of Santa Rosa’s Subregional
‘Wastewater Treatment Plant. The City’s NPDES permit is scheduled for
renewal on August 15, 1995. The City has included appropriate design

" features in upcoming plant improvement projects for nitrogen removal, = -
and 'is considering long-term alternative wastewater treatment processes
that will provide significant nitrogen removal; and o : B

The‘Laguna Wafershed Coordinated Resource Management and P]annihgl(CRMP) :

task force composed of a diverse group of agencies, interested .groups .
~ and-landowners. The purpose of this group is 'to ‘develop objectives for
resource management in the Laguna watershed on a voluntary basis. o
Included in these activities are objectives for improving water quality
- conditions in-the-Laguna. : - . .- L

- To-meet Laguna water quality goals, Régiona]vBoard staff proposes to focus

existing program activities to varying degrees on the four sub-watersheds and
specific pollutant sources described above. The level and focus will be tied

The reduction goals presented in this report target July, 1996 as the .
attainment date, however the strategy recognizes the uncertainty of the load
and reduction estimates and calls for re-evaluation of the estimates and
'strategy: in July, 1996. As such, the reduction goals are long-term goals,

- however we anticipate reaching them within the following four years (by July -

of 2000).

—



TABLE 1: Estimated cumulative seasonal loads (EST LOAD),

oals during spring and fall seasons, and resuiting net load goals (NET LOA

targeted reductions (TRG RED) adjusted to attain strat

D) for total nitrogen for each pollutant

source within the sub-watershed above four attainment points. Page 7
" ATTAINMENT POINT 1’
TRENTON-HEALDSBURG ROAD
WINTER SPRING . SUMMER B FALL |
EST TRG NET EST TRG NET EST TRG ~ NET EST ~ 1RG NET
SOURCES LOAD . RED LOAD | LOAD  RED _ LOAD | 1OAD RED LOAD | LOAD __ RED __ LOAD
URBAN- " 182,353 ‘0 182353| 11789 0 11788| = 64T ' 647.. o|. . 7718 0o 7718
WASTEWATER | 244932 0 244932| 22059 0 22059 0 0 0| "~ 181148 0 18148
NON-IRRIGATED] ~ 79,969 0 79969| 9872 0 osr2| 987 0 087 ~ 7.897 0 7897
DAIRY AG. 191669 0 191669 9336 0 9336 584 584 o| 6218 0 6218
DAIRY POND 113323 13323 . 0| 6,863 - 6863 o| 13727 13727 - . 0| 6863 6863 0
SEPTIC 28699, . .0, ,28699| 14,004 o' 14004| 33470 " 0 ' 33170{" 14,050 0 14,050
OPEN SPACE 31,631 "0 ' 31631] 3905 0 - 3905| ' 390 0.7 :380| . 3123 0 3123
TOTAL 772576 13323 759253| 77918 6863  71055| 49505 14958 34547 64017 6863  57.154
ATTAINMENT POINT 2
_GUERNEVILLEROAD. .
WINTER - : SPRING . SUMMER e FALL
< [EST TRG ~ NET. | EST 1RG _ _NET | EST TRG. . NET, | .EST TRG NET
SOURCES | LOAD _ “RED - 1OAD | LOAD ~_RED - LOAD | [OAD _'RED " LOAD | LOAD . RED___ LOAD
URBAN 120060 0 120060 12017 6696 | 5324 1086 1086 0| 9199 6656 2543
WASTEWATER | 224.932 0 224932| 51642 20583 22059 .- 0. . . 0 0] 65681 47533 18,148
NON-IRRIGATED| 51,544 0 51544 6363 0 6363 636 0 636 5000 0 5000
DAIRYAG;, | 144369 0 144369 5360 1864 3496 186 186 ol 3037 1491 1,546
DARYPOND |- 4462 4462 - 7 0| -2209° 2200 - 0| 4897 - "4597 . 0| 2299 2299 0
SEPTIC - . |-.20220° - 0  20220| ..9930 "0 ., 9930 23538 0 23538|. 9899 0 989
OPEN SPACE - | -13.088 . 0 .13988|  1.727 0. “ararl. r2 .. o ir2| 1381 0 1381
TOTAL 580475 AA6)  585013] 60338 40447 48,896 30215 56O 74346| 06586 57079 38607
‘ ATTAINMENT POINT 3
| B o OCCIDENTAL ROAD . _
o CWINTER . .. SPRING CSUMMER Yl RALLL
EST © 1RG NET EST . TRG - NET EST ~ TRG . _NET | EST - 1RG . NeT
SOURCES LOAD RED . LOAD | LOAD __ RED... LOAD ‘| 1OAD - RED . LOAD. | LOAD _ RED. __1OAD
URBAN 42,025 .0 42025 4244 3083 1,161 308 308 ol 2980 2466 514
WASTEWATER | 112466 - 0 112.466| 42440 33238  9202[- 0. -0, . -0} 57294 .- 48907 8387
NON-IRRIGATED|. 31218 ;0 .31219| ' 3854 . 0 . 3854 385 . 0 385 3,083 "0 3.083
DARYAG. | 120275 .- 0 .120275| 13118 . 9622 . 3406| . 962 962" ' 0| 9244 7698 1546
DARYPOND . /| . 6968 6968 0| '3590. 3590 0| - 7479 7479 - Of. .3.500- 3500 0
SEPTIC 12906 - 0 12806| © 6338 . 0 = '6:338f 14961 "0 14961 6318 - -0 6318
OPEN SPACE . 3749, 0 - 3749 463 . -0 .. 463| . 46. .. 0 . 46 370 0 370
TOTAL 338,608 6,068 331640 74047 40533 DASIA| 23841 8440 15302 82870 62661 20218
- 2
ATTAINMENT POINT 4
STONY POINT ROAD
WINTER SPRING SUMMER FALL
EST TRG NET EST TRG NET EST TRG NET EST TRG NET
SOURCES LOAD RED loAD | 10AD RED  LOAD | LOAD RED LOAD | LOAD  RED _ LOAD
URBAN 17,054 0 17054| 2105 044 1,161 211 211 o 1684 1170 514
WASTEWATER 0 0 0 0 0 0 0 0 0 0 0 0
NON-IRRIGATED| 15,100 0 15100| 1,864 0 1864 186 0 186 1,491 0 1491
DAIRY AG. 51,335 0 51335 6338 2842 3496 634 634 o| 5070 3524 1546
DAIRY POND 8853 8853 o| 4561 4561 ol 8122 9122 o| ase1 4561 0
SEPTIC 5.903 0 5803 2943 0 2043| 6134 0 6134 2934 T 0 2934
OPEN SPACE 3.310 0 3310 409 0 409 4 0 4 397 . 0 327
TOTAL 701645 885302707 18220 8347 OB73] 16328  Og@br __ 6361| 16067 0255 6812




TABLE 2: Estimated cumulative seasonal loads (EST LO'AD),‘ta'rgeted reductions (TRG RED) adjusted to attain strategy
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goals during spring and fall seasons, and resulting net load goals (NET LOAD) for total ammonia for each pollutant
source within the sub-watershed above four attainment points. i : ’ P age 8
. ATTAINMENT POINT1
TRENTON-HEALDSBURG ROAD
WINTER SPRING SUMMER " FALL
EST TRG NET EST TRG NET EST- TRG NET EST TRG. NET
SOURCES LOAD RED LOAD | LOAD - -RED - LOAD | LOAD ___RED LOAD | LOAD RED LOAD
URBAN 16,174 0 16174 042 0: 042 57 57 0 502 53 539
WASTEWATER 30,004 0 30004 2218 0 2218] - 0 0 0 1,406 0 1,406
NON-IRRIGATED| 4,134 0 4434 510 0 510 © 51 0 51 408 0 408
DAIRY AG. 31,944 0 31,94 1,468 0 - 1468 o7 97 0 . 847 74 773
DAIRY POND 2.218 2218 0 1.143 1443 0} 2286 2,286 .0 1,143 1,143 0
SEPTIC 9,568 0 9,568 4,698 0 4698| 11,060 0 11,060 4,685 0 4,685
OPEN SPAGE 014 0 914 114 0 114} 11 0 11 89 0 89
TOTAL 04,956 2218 92738 11,003 1,143 0050| 13562 2440 11122] 9170 1,270 7,900
ATTAINMENT POINT 2
" GUERNEVILLE ROAD'
WINTER SPRING s SUMMER " FALL
EST TRG NET EST TRG NET | EST TRG NET EST TRG NET
SOURCES LOAD RED 1OAD | LOAD RED LOAD | L0AD RED . LOAD.| LOAD RED roan |
URBAN 11,503 0 11503 1,038 662 . 376 99 99 ol am 661 140
WASTEWATER 30,004 0 30,004 6.356 4,138 2218 0 o 0 8,008 6,602 1,406.
NON-IRRIGATED] 2,665 0 2,665 329 0 329 33 0 33 263 0 263
DAIRY AG. 24,061 0 24061 636 311 - .325 31 31 0 316 248 68
DAIRY POND 743 743 0 383 383 0 765 765 ol 383 383 0
SEPTIC 6,739 0 6,739 3,300 0 3300| 7845 0 -7.845| . 3,300’ 0 3,300
OPEN SPACE 405 0 405 " 51 0 51 5 0 5 39" 0 39
TOTAL 76910 743 75467 12402 5404 5,608 8778 895 7883] 13410 7,894 5216
ATTAINMENT POINT 3’
" OCCIDENTAL ROAD
WINTER SPRING : SUMMER . FALL
EST TRG NET EST TRG NET | EST TRG NET EST TRG NET
SOURCES LOAD RED LOAD | LOAD RED LOAD | LOAD RED LOAD | LOAD RED LOAD
URBAN 3,569 0 3589 330 280 - 50| 28 28 ol 24 224 10
WASTEWATER 15,002 0 15002 5,661 4,966 695 0 0 0 7,642 7276 366
NON-IRRIGATED 1.614 0 1614 109 0 199 20 0 20 159 0 159
DAIRY AG. 21546 0 21546 1929 1604 325 160 160. 0 1,351 1283 68
DAIRY POND 1.160 1,160 0 598 598 0 1,195 1,195 ° 0 598, 598 0
SEPTIC 4301 0 4,301 2,112 0 2,412 4,085 0 4,085 2,106 0 2,106
OPEN SPACE 109 0 109 14 0 14/ 1 0 1 10 0 10
TOTAL 47391 1160 46.161] 10843 7448 3305 6,380 1,383 5006] 12100 9,361 2719
° .."rf.
ATTAINMENT POINT 4
STONY POINT ROAD
WINTER SPRING . SUMMER’ : FALL
EST TRG NET EST TRG NET EST TRG NET EST _ TRG NET
SOURCES LOAD RED LOAD | LOAD _ RED . LOAD | LOAD RED LOAD | LOAD RED LOAD
URBAN 1,318 0 1318 163 113 50| 16 16 - 0| 130 . 120 10
WASTEWATER 0 0 0 0 0 I D o 0| 0 0 0
NON-IRRIGATED 781 0 781 98 0 96 10 ‘9 10 77 o . 77
DAIRY AG. 8,556 0 8,556 1,056 734 325 106 106 - 0 - 845. 777 68
DAIRY POND 1.474 1,474 0 759 758 0 1,519 1,519 0 759 759 0
SEPTIC 1.997 0 1,997 081 0 981 2,044 0 2044|978 -0 078
- loPEN SPACE 9 0 96 42 .9 12 1 0 1 9 0 9
TOTAL 14322 1474 12748 3.067 1603 . 1464 3,696 7055 2708 1656 1142



above the four attainment polntg during each season.
» ' .
TOTAL NITORGEN (pounds/season)

ATTAINMENT POINT 2

“TATTAINMENT POINT 3

A'I'I'AINMENT POINT 1 ATTAINMENT POINT 4
TRENTON-HEALDSBURG GUERNEVILLE OCCIDENTAL ) STONY POINT
SOURCE . WINTER SPRING SUMMER. FALL | WINTER SPRING SUMMER: FALL | WINTER SPRING SUMMER FALL |WINTER SPRING SUMMER FALL
URBAN: ! 52, 393:_, 6468 0. 5175{ 87,935 4,160 . 0-. 2029 24,971 -0 0. - -0 17,054 1,161 0 514
WASTEWATER 0 0 0 0| 112,466 - 12,857 : 0 9,761 112,466 9,202 0 8,387 | 0 0 0
NON-IRRIGATED| " 28,425 3,509 351 2,807 20,325 2,509 . 251 2,007] 16,119 1,990 199 1,592 15,100 1,864 186 1 491
DAIRY AG. 47,300 5,840 0. 4 672| 15,094 0 0~ -0 77,940 o 0. - 0| 51,335 3,496 0 1,546
DAIRY POND 0 0 0 0 0 - 0 0 0 0 0 0- - 0 0 0 0 0
SEPTIC: 8,479 4,163 .9,632 4,151 7,314 - 3,592 8,577 3,581 6,913 © 3,395 8,827 3,384 5,003 . 2,943 6,134 2,934
OPEN SPACE _ 17,643 2,178 -218° 1,742 10,239 1264 = 126 1,011 439 54 5 43 3,310 409 41 327
TOTAL . 154,240 22 158 10 201 18,547 | 253,373 24,382 . 8,954 - 18,380 238,848 14,641 9,031 13,408 92,792 ~ 9,873 6361 6,812
TOTAL AMMON]A (gounds/season) {/\
R SR Fgan,
ATTAINMENT POINT 1 ATTAINMENT POINT 2 ATTAINMENT POINT 3 ATTAINMENT POINT_;4 I
TRENTON-HEALDSBURG GUERNEVILLE ‘OCCIDENTAL - L STONY POINT . =&,
SOURCE JWINTER SPRING SUMMER —FALL -~ |WINTER SPRING_SUMMER _ FALL WINTER SPRING SUMMER - FALL | WINTER SPRING SUMMER FALL
URBAN 4581 566; : 0- 399 8,004 326 0 130 2271 0 0 -0 1,318 50 0 - 10
WASTEWATER 0 0 - o 0| 15,002 1,623 | 0 1,040 15,002 695 0 366 0: 0 0 0
NON-IRRIGATED 1,469 181° 18 145] . 1,051 130 13 104 833 103, 10 82 781 96. : 10 T7
DAIRY AG. 7,883. 1,143 0 705 2515, -0 0.~ . 0] -12,990 0 0- 0 8,556 325 » 0 68
DAIRY POND 0o O 0 0| - 0 -0 0 0 0 -0 0 -0 0 0 0 0
SEPTIC - 2829 1,389 3215 @ 1,385 2,438 1,197 - 2,860 1,194 2,304 1,131 - 2,941 1,128 1,897 981 @44 978
OPEN SPACE - .| - - 509 63 6 . .50 296 37 4 29 13 2 0 1 g - 12 == -9
TOTAL - B 17,271 -« 3,342 3,239 2684 - 29,306 3,213 2,877 2497| 33413 . 1,931 ° 2,951 - 1,677 ..12,748 1,464 :?355 1,142

6. 9beq . i




TABLE 4: Annual estimated long-term load reductions {L-T LOAD RED), interim load reduction INTERIM LOAD RED), and
anticipated load reductlons (ANTICP LOAD RED) for total nitrogen and ammonla ]

0 3|

1,672

46,341

ORG _
ATTAINMENT POINT 1 ATTAINMENT POINT 2. - ATTAINMENT POINT 3 ATTAINMENT POINT 4 - ~ANNUAL
TRENTON-HEALDSBURG GUERNEVILLE OCCIDENTAL STONYPOINT. - " TOTALS
TARLT INTERM. ANTICP | TARLT  INTERIM - ANTICP | TARL-T  INTERM  ANTICP. | TARL-T INTERM — ANTICP | TARL-T INTERIM ANTICP
SOURCE _ LOADRED LOADRED LOADRED |LOADRED LOADRED LOADRED |LOAD RED LOADRED ' LOAD RED | LOAD RED LOAD RED LOAD RED [LOAD RED LOAD RED LOAD RED
URBAN 647 4,250 8495 14438 6100 . 12300 5857 . 15000 38,964 2325 10000~ 19372| 23267 35350 79,131
WASTEWATER 0 0 -0l 77116 22500 = 60000| 82,145 . 22500 . 60,000 0 .0~ 0| 159261 45000 120,000
NON-IRRIGATED 0 0 0 0 L) ol 0 ) -0 0 0 0 0" 0 0
DAIRY AG. 584 1,500 3,000 3511 10000  30000| 18,282 1500 . 3000/ 7,000 2,500 5000{ 20377 ° 15500 41,000
" DAIRY POND 40,776 5500  11,000] 13,657 1,500 3000| 21327 7500 - 13000/ 27,097 5000 ©  10,000| 102,857 = 19500 37,000
SEPTIC 0 375 . 749 0 325 - 653 0 320 638 0 250 510 0 . 1270 2550
OPEN SPACE 0 0 0 0 0 0 0 0 o] - © 0 . o0 0 - o 0
TOTALS 2007 11625 23044] 108722 40425  105953| 127611 46820 115602 36422 17.750 _ 34,882| 314,762 116,620 279,681
OTAL AMMONIA (po .
ATTAINMENT POINT 1 ATTAINMENT POINT 2 - ATTAINMENT POINT 3 ATTAINMENT POINT 4. ANNUAL
TRENTON-HEALDSBURG - GUERNEVILLE . OCCIDENTAL ' - STONY POINT TOTALS
TARLT INTERM _ ANTICP | TARL-T  INTERM  ANTICP | JARL-T  INTERM  ANTICP | TARLT INTERM. -ANTICP .| TARL-T INTERIM ANTICP
SOURCE LOADRED LOADRED LOADRED |LOADRED LOADRED LOAD RED |LOADRED LOADRED LOADRED |LOADRED LOAD RED LOAD RED:/LOAD RED LOAD RED LOAD RED
B N -
URBAN 110 378 756 1,422. 543 . 1,095 532 1,335 3,468 249 890 4.724| 2313~ 3146 7,043
WASTEWATER 0 0 o] 10,740 2,993 7980} 10,740 2993 . 7980 0 0 0| 21480 5985 15960
NON-IRRIGATED 0 0 0 0 0 - 0 0 0 0 0 0 0 0. O 0
DAIRY AG. 171 250 500 590 1,665 4,995 3,047 250 500 1,614 416 - 833 5422 2581 6,827
DAIRY POND 6,790 916 1,832 2274 250 "500| 3551 - 1249 2,165 4511 833 16685 17126 3247 6,161
SEPTIC 0 128 255 0 111 223 0 109 . 218 0 85 174 0 433 870
OPEN SPACE 0 0 0 0 0 ol - -0 0 0 0 0o - 0 0o_- 0 0
TOTAL 7.071 3342] 15026 5561 14,792] 17,870 6.374 2224 4,39 15392 36,859

5,935

14,329 .

01 obed
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INTRODUCTION

This section describes the objectives of the waste Tload rédﬁction straiégy,
provides background information, and lists the primary resources used in
developing the strategy. ’ o ' .

 OBIECTIVE

The ultimate objective of the waste load reduction strategy is to use.existing
programs to reduce waste load inputs into the Laguna such that unionized
ammonia does not exceed the USEPA criterion, and dissolved oxygen is above the
Basin Plan minimum. - S o E R

' BACKGROUND

The Laguna de Santa Rosa (Laguna) watershed: is Jocated near Santa Rosa,
California (Figure 1). The Laguna flows northward through the Santa Rosa
Plain and enters the Russian River via Mark West Creek. °‘The Laguna wastershed
encompasses 250 square miles. (160,000 acres) and is bounded by the. Sonoma
Mountains on the east and low foothills on the north, south, and west. :Most
of the watershed streams originate from the steeper, east side of the valley.
The floodplain, comprising much of the:watershed, ranges from 50 to 80 feet
above sea level. The gradient, turbulence,and velocity of ‘the Laguna’s
waters are so low that erosion is slight and: transport of sediment :is minimal.

The beneficial uses of the Laguna.include, but are not Timited to,”
agricultural water supply, groundwater recharge, and a route for migratory
fish as well as significant fish and wildlife habitat. The marshes and ponds
of the Laguna provide habitat for rare and endangered species. The Department

of Fish and Game provided protection for several areas: that were designated as -

"vernal pools", and other sections were set aside as green belts. Lower
Russian River beneficial uses include, but are not limited to municipal,
agricultural and industrial water supply, groundwater recharge, recreation,

wildlife habitat, and a migfatory’fish‘rpute §s well as fish spawning areas. ‘;i

~ 'RESOURCES AND DATA

WATER QUALITY DATA T S

- Discharge Monitoring Reports for the Laguna Subregional Wastewater
Reclamation Plant. Lk A RS

- Stream flow and water quality infdrmation for the Laguna deiSaﬁté Rosa\V

from the City of Santa Rosa and Regiqna1 Board, respectively.': -

T . : p
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FIGURE 1: Laguna Watershed
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"Investigation for Nonpoint Source Pollutants into the Laguna de Santa

ROs3

Qual

1. Sonoma County" prepared by staff to the North Coast Regional water

ity Contro]}Board (September 24, 1992)

This report consists of a compi]atibh.of four separate interim‘kepOrts

as described below:

- A summary of historic water'qua1ity data for the Laguna was

conducted in October 1990. The most comprehensive block of water
quality data for the Laguna is that from Regional Board staff
investigations. = ‘- e W

 A"comprehensivevsurve§‘o%'1and use practices in.the Laguna
“watershed was conducted in October 1990. Agricuiture is the
‘dominate land use and residential land use is the next highest.

Combined rural residential, open space, and agriculture land uses
comprise nearly 84% of the total watershed, with agricultural uses
half of that area. The remaining land uses include residential,
commercial and industrial; ' : R

Urban stormwater runoff was:studied.durﬁng'1989-92. This study

documented that (1) 1light storms generally resulted in little
significant .change in downstream water quality, (2) relatively

" heavy storms sometimes initially raised some metal concentrations,

but as the storm continued, the levels generally decreased at

-downstream stations (probably due to dilution), (3) some organics

were occasionally detected, and important for this strategy, (4)
nutrients were generally found .in lower concentrations in upstream

- tributary stations than in the downstream main stem Laguna during

storm events.

Nutrient levels, studied in 1989-92, increased in the Laguna as a
result of nonpoint source discharges. Un-ionized ammonia levels
occasionally exceeded EPA criteria for the -protection of aquatic
1ife at all monitoring stations. Sediment sampling documented
nutrient rich organic matter in areas of stream channel deposition
in contrast to non-depositional areas. We suspect that these
nutqients are released later contributing to poor summertime water
quality. -

Dissolved oxygen levels were documented lower than the Basin Plan
minimum objective. Water temperatures were doecumented as
sometimes too high for cold water fish to thrive. On one
occasion, excessively high nutrient levels were traced to a
confined animal operation (dairy) not in compliance with water
quality control regulations.




.

"la unéfde Santa Rosa Water Quality Objective Attainment Plan" prepared
for the City of Santa Rosa by CH2M Hill and Merritt Smith Consulting

(June 1994)

‘t‘Thisjrepbr{'¢onSisted'of the following information:

Charactefized,fhe sources of pollutant Toads that affect ammonia
and oxygen in the Laguna. The primary poliutant sources
characterized were: wastewater, urban runoff, runoff from confined

" animal facilities, septic systems,.non-irrigated agriculture, and

open space;

Estimated the quantity of the pollutant load from each source,

B including the use of a water quality model for the Laguna. The

two water quality modeling approaches that were used to evaluate
the water quality responses of the lLaguna and its tributaries to
waste loading were: ' : I :

- The steady-state water quality model QUAL2E was used to
. simulate winter non-storm and summer conditions, when stream

flow and waste discharges are relatively constant. ' QUALZ2E

does not explicitly simulate benthic processes, therefore
both sediment oxygen demand and the benthic-source rate of
ammonia more closely function ‘as boundary conditions
relating to previously deposited organic material (CH2M Hill
1994). "It is understood that the modelling is not fully
responsive to all dynamics in-the Laguna, one of the reasons
to use a phased approach to this strategy. However,

~ modelling can provide insight into the dynamics and point to
areas requiring further investigation. : The City of Santa:
‘Rosa is modifying the QUAL2E model, which may prove more
useful in the future. : o v §

PR The 'steady-state assumption of'QUALZEﬂwa$~deemed~ L

_ inappropriate to evaluate the effects of pulse loading
"associated with storm events and the overbank storage along
the Laguna. Therefore, hydrodynamics and water quality:
“yresponses of the Laguna during a winter storm eveni were
simulated using the computer programs RMA-2 and RMA-4. RMA-
2 is a generalized free surface hydrodynamic model used to
compute a continuous temporal and spatial description of
fluid velocities and depth throughout a river or estuary
system. RMA-4 is a generalized water quality model which
computes a temporal and spatial description of conservative
and non-conservative water quality parameters. - RMA-4 uses
ﬁh%jreSu]?s from RMA-2 for its description of the flow (CH2M
“Hi1l 1994). I : T T

'The seasonal load of ammonia, nitrogen and organic matter from

each source was estimated. Runoff from dairy facilities was

" identified as the primary contributor towards exceedences of

ammonia. Urban areas and dairies were estimated to contribute
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. organic matter and nutrients during storm events. Septic systems
‘and wastewater contributed nutrients in the spring that may result
in aquatic growth; o ' ' o o

. Estimated the load reductions to attain water quality objectives

in the Laguna. A1l pollutant sources except dairy facilities were

..estimated to. be sources of ammonia, and sources that are diffused

.. or at a low concentration. However, ammonia from confined animal

- facilities is episodic and concentrated causing exceedences of

~.-water . quality objectives. Therefore the estimated poliutant
source contribution from the confined animal facilities was the
recommended load reduction; and R

. .  Evaluated control ‘strategies to.achieve Toad reductions and
-~ recommended an implementation plan. . The ammonia control strategy
consisted of best management. practices for the confined animal
facilities. The dissolved oxygen management strategy included
management options for the confined animal facilities, urban
- runoff, wastewater discharges, and septic systems.

- - Other, information was obtained through discussions with staff from the
. following agencies: Regional Water Quality Control Board, Resource
~Conservation District, City of Santa Rosa, Sonoma County Water Agency
and Environmental Health Department, ‘and Fish and Game.

. 'LAGUNA WATER QUALITY

The. Laguna has Jlong suffered from various-degrees of pollution. Until recent
wastewater treatment -system upgrades, the discharge of sewage effluent to the
Laguna was thought to be the primary source of the pollutants. Now that the
discharged wastewater meets Basin Plan and EPA criteria, it is apparent that
significant.amounts of pollutants are entering this aquatic system from
various land uses in the-watershed. Most of the.watershed is rural and

-agricultural., Agricultural. management practices in the watershed have

resulted in pollutant load inputs to the Laguna, primarily confined animal
facilities such-as dairies. ..However, urban development has increased rapidly

“in the greater Santa Rosa area and contributes to the water quality problems

in the Laguna. .- .-

AMMONIA

—

fThéfhiﬁh'a1gae;bfbdugifVityﬁin'the:Laguha.genefaT]yﬂHﬁdicates high nutrient
..levels.: The prevalence of many nutrient pollutant sources in the watershed,
along with the historically documented artificially high concentrations of

nitrogen in the Laguna’s water column and its impact on beneficial uses were

the main:reasons that we looked -at nutrients in the Laguna system. The three
main nutrients required for algal growth are carbon, phosphorus, and nitrogen.
Algal Growth Potential studies have been .conducted on Laguna water as part of
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the Laguna Monitoring Study (Roth and Smith 1992, 1993, 1994). In these
studies, increased algal growth occurred in response to higher nitrogen
concentrations in ambient water. No such relationship between phosphorus
concentration and algal growth was apparent. . The results indicated that
nitrogen is the limiting plant nutrient. Because of these factors and the

303(d) listing for unionized ammonia, we focused on total-nitrogen and two

forms of ammonia-nitrogen: total, and unionized.

The term, total nitrogen, includes all forms of nitrogen: nitrate, nitrite,-
ammonia and organic. Ammonia-nitrogen, a major component of the nitrogen

+ .cycle, is formed by chemical and bacterial decomposition or breakdown of

animal wastes, principally urea and other protein-bearing materials. In
water, ammonia is measured as total ammonia-nitrogen and exists in either an

. jonic state or unionized state. It is the unionized form that is toxic to

fish and aquatic 1ife. USEPA has established a national criterion for ‘
unionized ammonia at 0.025 mg/1 for protection of freshwater aquatic life.
The percentage of measured total ammonia-nitrogen which exists.in the toxic

" . unionized ammonia form is increased when the pH or water temperature increase.

Since total nitrogen may contribute to ammonia-nitrogen, high nitrogen .
concentrations provide the potential for high ammonia concentrations. High
total ammonia concentrations provide the potential for high unionized ammonia
concentrations. : . .

Table 5 summarizes the number of exceedences of ammonia from 1985 to 1993.

The EPA criteria for un-ionized ammonia was exceeded in the Laguna an average
of 16% of the measurements. : A

DISSOLVED OXYGEN

Because of the nature of the pollutants, primarily nonpoint sources, we expect

that reductions in total nitrogen will also result in reductions in ammonia,
total phosphate and organic matter. One of the concerns about excessive -
nutrients and high productivity in the Laguna is that the resulting algae and
aquatic plants use dissolved oxygen during respiration in the night and early
morning hours. If the amount of respiration from algae and aquatic plant tife—

. -is high, it results in low dissolved oxygen leveis that adversely affect
..aquatic life. The total-nitrogen, phosphate and organic matter reductions
~should also reduce algal productiv

ity and reduce the daily dissolved oxygen

and .pH excursions.

Dissolved oxygen concentrations in the Laguna vary partly in response to algal
production. Figure 2 shows the cumulative percent distribution for dissolved
oxygen measured in the Laguna at Trenton-Healdsburg-Road-from 1987-92. Out of
440 observations, dissolved oxygen was below the Regional Board’s Basin Plan
minimum objective of 7.0 mg/1 about 40% of the time. ' : '
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Table 5: Number of exceedences of EPA unionized ammonia cfitéria in theﬂ

LagunaidengntaARQSaii(Adapted from CH2M Hi1l1 1994) -~ -

Percent Exceedences - -

ST . (Total Number of Measurements).
Station | ‘ o

o 1988-93 | . 1985-93

. 1985-88

’

Stony Point |- - O0%(13) | 6w49) | - 5%(62)

7

* Qccidental Road | - 43%(14) - | . 31%(48) | . 34%(62) .

Rosa Creek = Ca9n(26) | 19m(47) | o o 19%(73)

Trenton- . o
Healdsburg Road 11%(27) - : 0%(15) 7%(42)

Totals. | 1sm(go) | o 1aw(1s9) | 16%(239)
Table 5 note: The highef'éXCéeden¢e rates 15‘fhe’midd]ewreachesfofLthe:Léguna
are probably due to several factors: Stony Point station is the most upstream

station with less pollutant’Toading, narrower channel width providing faster
flows, more flushing and generally better water quality than downstream . .

_stations; The areas above Occidental Road station and Santa Rosa Crgek._

o station have wider stream channels that are slower, shallower and

~ predominately unshaded, and multiple pollutant inputs,occyrfcontributing to

" poorer water quality; Trenton-Healdsburg Road station has the contribution of

L)

Mark West Creek ‘which tends to be clearer, provides dilution and better ‘water
quality downstream of its' confluence.. -~ + *° = = e
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FIGURE 2.

Cumulative peﬁcént~distfibﬁtion of dissolved oxygen measured in
the Laguna at Trenton-Healdsburg Road from 1987-92.

WASTE REDUCTION STRATEGY -
. . _  DEVELOPMENT

There are three general steps to bring a waterbody into attainment:

I.

Estimating the amount of impairment-causing pollutant from each source
and the resulting pollutant concentration in the waterbody.

POLLUTANT CONCENTRATION

" The ‘concentration of a pollutant in a waterbody is equal to the sum of

the inputs from the individual sources divided by the voiume of the
receiving water (equation 1). = - o

' S n - n '
(1) G= 2, € 0 and_ Q = Zf;} Qr"l' Qs

Q

_Where C, and Q, aré the concentration and flow rate for "n" individual

pollutant sources.. C, and Q, are the concentration and flow rate of the
~receiving water. Q, is the baseline flow. ' ‘ -
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When C, is above a water quality objective (WQ0), an analysis of the
individual pollutant source contributions is needed. By reducing the
individual pollutant source contributions and consequently the total
pollutant load, C, can be reduced below the WQO (attainment of the
objective). To determine the total maximum allowable load, C; is set
equal to WQO.

Estimating the maximum pollutant load that can be present and still
attain the concentration objective.  USEPA calls this pollutant load the
"total maximum daily Toad" (TMDL).

POLLUTANT LOAD ESTIMATES ‘ |
It is important to recognize that all séurces-of pollutant load could
not be explicitly defined. Therefore, the basic components of the
maximum load have been defined for the Laguna as follows:
" WL = waste load attributable to regulated or more easily
controllable point and nonpoint sources (urban runoff, wastewater,
and dairy agriculture), T
L = load attributable to less easily contro11ab1é‘6f unregu1ated
nonpoint sources and background sources(open space, septic
. systems, and non-irrigated agriculture), . .

MOS = a margin of safety which accounts for uncertainties in the
determination of the WL or L (10% of the maximum load),

and equation 2:

(2)  TOTAL MAXIMUM SEASONAL LOAD (TMSL) = WL + L + MOS

Developing a strategy to reduhe pollutant waste loads (inputs) to Tlevels

‘below the maximum: pollutant. load amount... .

STRATEGY DEVELOPMENT

P

The Laguna waste reduction strategy was based on .a watershed approach.

':; The entire Laguna watershed.and the different factors .contributing to

the water $ua1ity conditions in the Laguna were considered. The
dynamics of the Laguna watershed include different input ‘sources, routes
for inputs to occur (point source or non-point source), amount and
strength of each input type, as well as seasonal patterns such as

rainfall and flow conditions. ‘

The Laguna waste reduction strateqy proposes targeting specific
pollutant sources found within different areas of the watershed. The
Laguna watershed was divided -into four attainment areas, the lowermost

‘point in the stream for each area being the "point of attainment".

Attainment point one is located in the Laguna at Trenton-Healdsburg
Road, attainment point two at Guerneville Road, attainment point three
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at Occidental Road and attainment point four at Stony Point Road (Figure
3). :

Several scenarios were developed for different seasonal flow periods and

loadings. FEach scenario was evaluated, and waste reductions for each

pollutant source developed to meet water quality goals. One scenario.

was selected for the Laguna waste reduction strategy. The criteria for
selection were as follows: : - : :

. " The scenario targeted waste load reductions that meet the water.
: quality goals for the Laguna; - _ ,

. The scénario best represented the Laguna f]oM.aﬁd'po11utant
loading dynamics; ‘

. ~ The scenario provided ajreasbnab1e time frameffor,the]dischargers
to make load reduction adjustments; and

. The scenario suggested targeted;1bédvreductibns'ihat appear
‘ reasonable and achievable. - R .

The intent of this pkbcess is to bring a waterbody into attainment by reducing
the amount of waste input. ‘ i ' , '

CALCULATION OF AMMONIA AND TOTAL NITROGEN
. UPPER LIMITS '

TOTAL AMMONIA

For the Laguna, the upper limit for total ammonia was calculated from the
unionized ammonia equation and coefficients (pKa values) derived from Emerson
(Emerson 1975), equation 3 below. The USEPA criterion of 0.025 mg-N/L for
unionized ammonia was used. The pKa value and the total ammonia upper limit
were calculated using a water temperature of 24°C and pH value of 8.0. The
temperature value is the worst-case maximum temperature measured (January 1990
to January 1992) at the monitoring station in the Laguna upstream of Santa
Rosa Creek (NCRWQCB 1992). The pH value of 8.0 is the corresponding pH value
measured when the maximum temperature value was measured in the Laguna
upstream of Santa Rosa Creek (NCRWQCB 992).

(3) Unionized Ammonia = Total Ammonia :« _» .(Emerson, 1975)
1 + 100"

Where

. Unionized Ammonia = 0.025 mg-N/1

« . pH=8.0; and
. pKa = 9.2757,
from temperature

24°C (Measured highest value)
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FIGURE 3: Laguna Watershed, sub-watersheds, and Attainment Points.
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Reafranging equation (2) gives a

Total Ammonia Upper Limit = 0.497 mg-N/L, or 0.5 mg-N/L

TOTAL NITROGEN

The term, total nitrogen, includes all forms of nitrogen: nitrite, nitrate,
ammonia and organic nitrogen. The total nitrogen upper limit was calculated
from first calculating the percent of total ammonia in total nitrogen for each
significant pollutant source in the Laguna watershed: wastewater = 13%, non-
irrigated agriculture = 5%, dairy agriculture = 17%, septic 'systems = 34%,
open space = 3%, and urban runoff = 9% (CH2M Hill 1994); second, taking the
average percent of total ammonia for all the poliutant sources (13%); and
third, apﬁ1ying the total ammonia upper limit of 0.5 mg-N/L to the
relationship between total ammonia and total nitrogen (equation 4).

(4) tha]_Ammonia = 13% Total Nitrogen.
0.5 mg-N/L = (0.13) tha]'Nitrpgen'

Rearranging equation (4) results in a

- Total Nitrogen Upper Limit = 3.70 mg/L, .or 3.7 mg/L. .

STREAM FLOW RELATIONSHIPS
TIME-STEP

From a practical standpoint, the time-step or period considered for loading
was an important component. The time-step needed to appropriately consider
the dynamics of stream flow and loading inputs, and from the dischargers’
standpoint, the time-step needed to be long enough to allow for load reduction
adjustments to be made. The time-step conditions that we considered were
derived from flow information contained in the City of Santa Rosa’s 205(J)
Report (CH2M Hill 1994). - .

“Figure 4 shows the averageémdnth]y flows for May 1991 through May 1992

measured in the Laguna at Trenton-Healdsburg Road. The average monthly flows
for May 1991 through December 1993 measured at Trenton-Healdsburg Road are
summarized in Table 6. 1991 and 1992 were dry winter-years while 1993 was a
wet winter year. Based on this information, a flow-based seasonal time-step
was established for the waste reduction strategy. The daily flows at Trenton-
Healdsburg Road for 1993 and the corresponding seasonal time-step established
for the strategy are displayed as an example in Figure 5.
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Figure 4. ' Average monthly flow in the Laguna at Trenton-Healdsburg Road, 1991-1994.
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Figure 5. Dally and seasonal flows in the Laguna at Trenton-Healdsburg Road.
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*Table 6: Seasonal time-step and average measured flow in the Laguna at
Trenton-Healdsburg Road. " : : ' ‘ :

USEASON | PERIOD © AVERAGE FLOW*
| 1 - (cfs)
Fall. .. . - October - November 52.5
Winter | December - March | 1 555.5
Spring . R “April - May ‘  C 86.5
Summer : June - September ‘ | 7.8
Extended Winter . ,,,0ctobér T April i 348.4

*Average flows were derived ffom measured\f1ow information*at Treﬁton?
Healdsburg Road_from»May 1991—December 1993 (CH2M Hil1l 1994).

Note for Table 6: The extended winter peridd was included to consider.
the wettest winter months of the year irrespective of the City of Santa
Rosa’s:a11owedvdis;harge period. L ‘ : :

The estimated 24-hour average flow at Trenton-Healdsburg Road for an. average
winter storm event (6-hr storm event) is 750 cubic feet per second (CH2M Hill
1994). In addition to the above flow information, the estimated 24-hour

average flow was used in two scenarios that were evaluated in developing this

strategy. - ' ,
F]ows were estimated and analyzed for the four attainment points along the

Laguna using the above estimated flow information as well as other flow
information (CH2M Hi1l 1994). Flows for each season at each attainment point

, were ostimated.  Since each seasonal flow and loading pattern contributes to

‘the condition of water quality in the Laguna in a different way, several
scenarios including the selected scenario were considered on a seasonal basis

(winter, spring, summer, and fall).

ESTIMATED WASTE LOADS . . .

~ The primary pollutant sodrces cohtributing to the Laguna were categorized and

their loads estimated (CH2M Hi11 1994). These sources were categorized as
wastewater from the City of Santa Rosa’s Subregional Plant, urban runoff,
confined animal facilities (primari]y'dairies), non-irrigated agriculture,

~septic systems, and open space.

The assumptions used td estimate the septic system loads were based on
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exceptions and appear to be high. The estimates assumed all wastewater

discharged through a septic system reaches the Laguna no matter how far it is

located from the Laguna. The septic system estimates also assumed that each.
person generates 75 gallons of wastewater each day. - We feel that 44 gallons-

_per person each day (EPA 1980) is more representat1ve A -more reasonable .
“estimation was made for ‘the septic system loads based on 44 gallons generated
‘per person daily. Therefore, estimated-septic system Toads were reduced by .
"58%. We plan to obtain add1t1ona1 information by Ju]y 1996 to more accurate]y
—estimate sept1c system loads.. L : N o

' The estimated waste. 1oads were separated into storm event and non-storm as

well as summer loadings. The estimated storm and non-storm loadings were

"divided into seasonal loadings. Except for wastewater, the seasonal load
 estimates were based on storm event load estimates multiplied by a-percentage .
- of storm event flow per season (winter = 81%, spring = 10%, summer = 1%, and.

fall = 8%) plus non-storm load estimates multiplied by a percentage of non-

. storm days per season (winter = 33%, spring = 17%, summer = 34%, and fall =

17%). For the portion of seasonal load estimates based on storm event. load

. and flow estimates, we assumed that a simple relationship exists between storm

events and flow rates in the Laguna. -From this assumption, the storm event
loadings were divided up based on the average seasona] f1ows at Trenton-
Hea]dsburg Road 3 ‘ o . ,

Because the C1ty of Santa Rosa s NPDES perm1t proh1b1ts d1scharg1ng wastewater
dur1ng ‘the summer, wastewater-loadings only occur. during winter, spring, -and

-fall. - ‘The: seasona1 loading estimates for wastewater were based on winter

storm plus non-storm load estimates multiplied by-a percentage .of days per-

season during the perm1tted d1scharge per1od (w1nter 534, spr1ng 204,
:summer —*OA, and fa]] 27%) R 0

As an extra cond1t1on, severa] scenar1os 1nc1uded over topp1ng of an average
dairy manure pond.. This.type of load input was included because it seems to
be a common and recurring pollutant. problem in the Laguna watershed.

ANALYSIS BY SCENARIOS

‘ The waste reduct1on strategy ana]yzed d1fferent stream f]ow and 1oad1ng

scenarios. For each.of the scenarios, the maximum loads (pounds per day, year
or season), the total waste .load reduct1on, and the waste load reduction for
each source were calculated. A summary of .each:scenario follows.  More .
detailed information as well as a line-item description of the calculations
used in each scenario is tabu]ated 1n Append1x A.

— .

- Looking at the results of each scenar1o, some scenarios show that no waste
“load reduction is needed .for total ammonia and/or total nitrogen, while other

scenarios have various reductions that range from about - 504 to 100% for total
ammonia : and: tota] n1trogen Lo

Some of the scenarios were eva1uated further us1ng the f]ow and 1oad1ng .
information available to us. These scenarios were broken down to look at them
from each attainment point of the Laguna, -and by different loadings. .The .
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Toadings were separéted'Fdr each sub-watershed, or cumulated as one goes
downstream (i.e. the Toad from the upstream sub-watershed was added in each
time). . The information for each of these expanded scenarios (including line-

"item'descriﬁtions for calculations) is tabulated in Appendix B. The selected

scenario, which is a combination of important conditions that best represent
the Laguna flow and Toading dynamics, is explained in greater detail below.

' SUMMARY OF SCENARIOS

Appndximate1y 8’différent'scenarios were analyzed. Table 8 summarizes the

.sc?narios in a matrix formate, and a brief description of each scenario
follows: o . : A

Scenario 1 -  Average 24-hour winter storm event flow with total storm

event loadings.

In this scenario, the estimated 24-hour flow for an_average winter storm
_in the Laguna at Trenton-Healdsburg Road was used along with estimated
total winter storm event loadings. The results show a reduction of.. -
about 43% in total ammonia or 53% reduction in total nitrogen waste
loads is needed to stay below the maximum total load and concentration
. goals. This scenario was not selected because it considers:only storm
_event Toadings. S o e

Séenaﬁﬁovz - ..Average 24-hour winter storm event flow with total storm
' ‘event loadings (Scenario 1) plus over topping of an average

. dairy manure pond.

- This scenario was the same scenario as 1 above with the additional input
from a dairy manure pond. The results show a greater reduction since
the manure pond over-flow is a prohibited discharge, it would be
eliminated. The reduction in total ammonia is about 46% or total
nitrogen is about 55%. This scenario was not selected because it

‘. considers only storm event loadings. 0 S

Scenario 3 - Winter Storm event flow with total storm event loadings plus
: over .topping of an average dairy manure pond.

" This scenario considered the estimated winter storm event flow -in the
Laguna at Trenton-Healdsburg Road for an_ average storm event instead of
a 24-hour flow like scenarios 1 and 2. It included total storm eveni
loadings and input from a dairy manure pond. The results show that no
reduction in total ammonia or nitrogen is needed te~meet the load and
concentration goals. However, since the dairy pond overflow must be
‘eliminated, a 5% reduction .in total ammonia or a 4% reduction ‘in total

nitrogen occurs. This scenario was not selected because it considers
only storm event loadings. . S

T Scénario 4 - Average monthly winter flow with total storm event and non-

storm loadings.
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- This scenario considered the average winter flow from October to April,
and included both winter storm event and non-storm 1oad1ngs The
results show no reductions are needed for total ammonia or total
nitrogen. Because it only cons1ders winter time f]ows and 1oad1ngs this
scenario was not chosen. , .

Scenar1o 5 - Scenar1o 4 plus over topp1ng of an average dairy manure

pond.

The results of this scenario are close to scenario 4. It showed no need
for reduction of total ammonia except for 100% reduction e11m1nat1on)
from the dairy manure pond. The overall total ammonia reduction is
about 3%, slightly higher than scenario 4 because of the e11m1nat1on of
the over topping dairy pond. The only source reduction for total”

. nitrogen ;is from:-the dairy manure pond. (100% reduction) which gives an

overall reduction in total nitrogen of about 2%. For the same reason as
scenario 4, this scenario was not chosen because it considers only
;‘w1nter t1me flows and loadings.,. : \

Scenar1o 6 —--,:: Non- storm event flow W1th tota] w1nter non-storm 1oad1ngs

plus over topp1ng of an average da1ry manure pond

The f]ow and. 1oad1ngs 1n th1s scenar1o were estimated by cons1der1ng the
winter season during periods of no rainfall (non-storm event). The
addition of a dairy manure pond was considered since over topping of a
-pond. can occur, during non-storm event periods. The results show that no
reduction in total ammonia is. needed except 100% reduction in-the dairy
manure pond This gives a overall reduction of about 5% in total
ammonia. The only reduction for total nitrogen ‘is“that coming from the
over topping manure pond resulting in about 5% overall reduction in
total nitrogen. . This scenario was not chosen because it does not
consider winter . storm event. 1oad1ngs which contr1bute to the tota]
- loads .into the Laguna.. o

Scenar1o 7A—7D - Average seasona] flows with proport1onate w1nter storm event

and non-storm 1oad1ngs p]us over topp1ng of ‘an average
“manure pond

Average seasonal f]ows for winter (7A December - March), spr1ng (7B
‘April - May), summer: (7C: June - September) and fall (7D: October -
‘November) -are considered in.this scenaric.  The estimated total storm
- and non-storm loadings were used: These loads were broken down into
seasoga] ;oads based on seasona] duration. ‘The resu]ts are summar ized
in Table. ‘ , e e e o

= 'Th1s scenar1o best represents the seasona] _changes in flow and loadings,
~_but was: not chosen because. it needed.to be broken down’ further‘to focus

on specific areas or sub-watersheds of the Laguna watershed

it
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TABLE 8: SUMMARY OF SCENARIOS
(MATRIX) |

“'

Deséription

Scenario 2

Scenario 1

Scenario 4

Average 24-hr. winter flow

X

X

Winter storm event flow |

Average monthly winter flow

Non-storm event flow

Average seasonal flows

Flows for each attainment point

Storm event loadings

Winter non-storm loadings

x| ||

Proportionate loadings

Cumulative loadings

Over topping of an averagé manure pond

Des'crigtivon

Scenario 5§

Scenario 6

Scenario 7A-7D

Scenario 8*

Average 24-hr. winter flow

Winter storm event flow - -

Average monthly winter flow N

Non-storm event flow

Average seasonal flows

Flows for each attainment point

Storm event loadings

Winter non-storm loadings *

x>

Proportionate loadings - 4

XXX

Cumulative loadings

| ||| x|

Over topping of an average‘manurer pond

*Scenario 8 is the Selected Scenario

gz obed
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Table 7: Summary of the percent reduction for total ammonia and total
nitrogen in Scenario 7A - 7D

Season

Total Ammonia
Percent Reduction

Total Nitrogen :
Percent Reduction

Winter 6% 4%
Spring . 6l% - 59%
Summer | fsa% ' 53%'
Fall 72%

70%

Scenario 8 -

| SELECTED SCENARIO .

'

Average est1mated seasona] f]ows for each attainment point
- and 'seasonal proportional loadings (included over topp1ng
o manure pond) that accumuiate downstream ‘

This scenario was se]ected because:

. The scenario targets. waste load reduct1ons that meet the water
qua11ty goa]s for the Laguna; : ‘ ‘

. The scenario best represents the Laguna f]ow and po]]utant 1oad1ng
dynam1cs, _ ‘

. The .scenario prov1des a reasonable time frame for the d1schargers

to make :load reduct1on adJustments, .and

. The scenario suggests targeted load reductions that appear
reasonable and ach1evab1e

The se]ected scenar1o was deve]oped on a seasonal basis since each
seasonal flow and loading pattern contributes to the condition of water
quality in the Laguna in a different way. This scenario separated the
Laguna flows into average seasonal flows. A relationship between the
average measured flows for each season in the Laguna at Trenton-
Healdsburg Road, and the cumu]at1ve estimated non-storm flows in the
Laguna at each attainment point was deve]oped The relationship is a

flow ratio, and was used for estimating the average seasonal flows .for
~each attainment point. Appendix D, Table D-2 contains the estimated
average flows for each attainment po1nt during each season, as we]] ‘as
-an examp1e of the f]ow est1mat1on method. : o
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 The loadings for this scenario were broken down into seasonal loads

which depend on either a function of time (non-storm load) or a function
of flow (storm event load). Except for wastewater, the seasonal Toads

were based on the estimated storm event load multiplied by a percentage
of storm event flow per season (winter = 81%, spring = 10%, summer = 1%,

" and fall = 8%) plus the estimated non-storm load muitiplied by a :
percéntage of non-storm days per season (winter = 33%, spring =17%, ~ =~

summer = 34%, and fall = 17%). For seasonal load estimates based on a

" function of flow, we assumed a simple relationship exists between flow,

rainfall and loading. The seasonal loads for wastewater were based on .

winter storm plus non-storm load estimates multiplied by a percentage‘Of~:f‘

days per season during the permitted discharge period (winter = 53%,
spring = 20%, summer = 0%, and fall = 27%). , '

The seasonal proportioned loads for each attainment point and examples
ofbthe method used to -estimate these loads are summarized in Appendix D,
Table D-3. C : ’

For clarification, Appendix D contains Tables D-4 through D-13. Tables
D-4 and D-5 are tabulated summaries of the estimated loads for total
nitrogen and ammonia at each-attainment point (derived from CH2M Hill
1994). Tables D-6 through D-9 are summaries of the estimated seasonal
proportioned loads entering the Laguna at each sub-watershed above each
attainment point. Tables D-10 through D-13 are summaries of the .
cumulative seasonal proportioned loads entering the Laguna as one goes
downstream for each attainment point. - e .

'Ahpendix C“confains a more detailed summary of the se]ected'scendkid

results as well as a line-item table showing the calculations used in
this scenario. The mass limit goals exceed .the total maximum seasonal
Joad during the summer. We suspect that the estimated loads for the
summer -are high and expect to obtain additional information by July 1996
that will help us estimate more accurate summer loads. The selected
scenario load reductions and mass 1imit goals were adjusted (targeted
load reductions. and net Tload goals) at upstream sub-watersheds to ensure
strategy goals were met at all the downstream attainment points during
the spring and fall seasons. The estimated seasonal loads, targeted
reductions and net load goals for each pollutant' source within the sub-
watershed above four attainment points during each season are summarized
in Tables 9 and 10. - : S )

Figures 6 through 9 show the estimated net load goals for each source .
for total ammonia and total nitrogen. The graphs represent the net Toad
goals within each sub-watershed above each attainmeat-point after
reduction has occurred. The total maximum seasonal loading (TMSL) is
shown as a line. If the net load goal exceeded the TMSL, then further
reduction would be necessary.



TABLE 9: Estimated cumulative seasonal loads (EST LOAD), targeted reductions (TRG RED) adjusted to attain strategy
goals during spring and fall seasons, and resulting net load goais (NET LOAD) for total nitrogen for each pollutant

source withln the sub-watershed above four attainment points.
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‘ ATTAINMENT POINT 1'
TRENTON-HEALDSBURG ROAD
WINTER SPRING . SUMMER FALL
EST - TRG NET EST TRG. . NET | .EST __ TRG NET EST TRG NET
SQURCES LOAD __RED __LOAD | 1OAD RED  LOAD | LOAD___RED _LOAD | LOAD _ RED __ LOAD
URBAN 182353 0. 182353 11789 <. - 0 ~ 11,789 647 647 ol 778 0o 7718
WASTEWATER | 244,932 0 - 244932| 22,059 0. 22,059 o o 0| 18148 0 18148
INON-IRRIGATED| 79,969 0 79969| * 9872 0 9872|987 - o “osr|. . 7897 0 7897
DAIRY AG. 191,669 - ‘0" 101.669| 9336 0 'r9336| . 584 584 .0l . 6218 0 6218
DAIRY POND 113.323° 13323 . o} . 6863 - 6863 “ol . 13727 13727 0| 6863 6863 0
SEPTIC . 28)699. . . 0.. 28609| . 14,004 70, 14004 33470 Y0 33170| 14,080 0 14050
OPEN SPACE 31,631 "0 31631] 3905 0 3905| - 390 0 300 ' 3123 0 3123
TOTAL 772576 13323 750263| 77018 6863  71085| 49505 14058 . 34547] 64017 6863 57,154
ATTAINMENT POINT 2
GUERNEVILLE ROAD
~WINTER ' . SPRING 0. SUMMER . .- © . FALL
"EST - IRG NET EST TRG. ~ NET. | EST - TRG NET | EST TRG NET
SOURCES LOAD  RED __ LOAD | LOAD _ RED . LOAD | 1OAD _RED  LOAD | LOAD _ RED _ LOAD
URBAN 120060 0 120960| 12017 = 6696  5321| 1086 1,086 '-. 0| 9109 6656 2543
WASTEWATER ‘| 224,932 0 224932| . 51642 20583 22069|. . 0. - 0 " ol 65681 47533 18,148
NON-IRRIGATED| - 51,544, 0 . 51544| 6363 - . 0 6363| . 636 0 636| 5000 0 5090
DARY AG. .. |. 144,369 0 44369| 5360 1864 3,496 186 186 - 0| 3037 1491 1546
DAIRYPOND - | “4462 4462 = 0o 2209 2290 - 0| 48597 . 4507 0l 2209 2,209 0
SEPTIC 20,220 0 20220 993 . .0 - 9930 23538 ~ . 0  23538| 9,899 0 9899
OPEN SPACE 13.988 0 13988| 1727 0 1727 172 0 172] 1,381 0 1381
TOTAL 580475 4460 585013 60335 40442  A8896| 30215 5860 _04346] 06586 57079 38,607
~ ATTAINMENT POINT 3
‘ * OCCIDENTAL ROAD. . .
, WINTER A __SPRING 0 - SUMMER s FALL
o “EST TRG =~ NET | EST TRG NET. [ EST 7RG ~ NET .| EST . 1RG NET
sources. | lOAD  RED" ;- LOAD- | LOAD __RED. ' LOAD | LOAD. - RED.. LOAD | 1OAD __RED _ LOAD |
URBAN = 42025 0. 42025|° 4244 3083 = 1161|308 308 - gl" 2980 2,466 514
WASTEWATER | 112.466 0 112.466| 42,440 33238 © 0202 ¢ . 0 0. . .0| ‘57204 48907 8387
NON-IRRIGATED| = 31,219 0. 31219| . 3854 ~ . 0. 3854 ' 385 0 385| 3,083 0 3083
DAIRY AG:. - 129,275 0 129275|. 13418 . 9622. 349 962 962 0| 9244 7698 1546
DAIRY POND 6968 6968 ol 3500 3580 - 0| 7479 " 7479 o] 3580 3590 0
SEPTIC 12,906 0 12908| 6338 0 6338 14961 10 14961| . 6318 0 6318
OPEN SPACE 3.749 0 3749 463 0 463 46 0 46 370 0 370
TOTAL 338608 6068 331640] 74047 40533 _24514| 93841 _ BAA9 _ 15302| 82,879 62,661 20218
‘ " ATTAINMENTPOINTA
" STONY POINTROAD |
WINTER SPRING ' SUMMER " G FALL
EST. TRG NET EST TRG NET EST TRG NET EST TRG NET
SOURCES LOAD RED __LOAD | LOAD _ RED _ LOAD | LOAD  RED __ 1OAD | LOAD RED __LOAD
URBAN 17,054 0 17054 2105 044 1,161 211 211 ol 168 1170 514
WASTEWATER 0 0 0 0 0 0 0 0 0 0 0 0
NON-IRRIGATED| 15,100 0 15100| 1864 0 1864 186 0 186 1491 0 1491
DAIRY AG. 51,335 0 51335| 6338 2842 3496 634 634 ol 5070 3524 1546
DAIRY POND 8853 8853 o| 4561 4561 o 9122 9122 o| 4561 456 0
SEPTIC 5,993 0 5903 2943 0 2943| 6134 0 6134| 2934 -0 2934
OPEN SPACE 3310 0 3310 409 0 409 4 0 41 327 0 327
TOTAL 101645 853 00.792| 18000 B34r  OBr3| 16328 0067 _ B361| 16067 0255 6812




TABLE 10: Estimated cumulative seasonal loads (EST LOAD), targeted reductions (TRG RED) adjusted to attain strategy

goals during spring and fall seasons, and resulting net load goals (NET LOAD) for total ammonia for each poilutant

source within the sub-watershed above four attainment points.
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ATTAINMENT POINT 1
TRENTON-HEALDSBURG ROAD
 WINTER SPRING SUMMER FALL
. EST  TRG NET EST TRG NET EST TRG .~ NET EST TRG NET
SOURCES LOAD RED LOAD | LOAD RED  LOAD | LOAD ___RED _ LOAD | LOAD _ RED __ LOAD
URBAN 16,174 0 16174 042 0 942 57 57 0 502 53 539
WASTEWATER | 30,004 - 0  30004] 2218 0 2218 0 0 ol 1406 0 1406
NON-IRRIGATED| . 4.134 0 4134 510 0 510 54 0 51 408 0 408
DAIRY AG. | 31944 0 31944 1468 0 1468 a7 o7 0 847 74 773
DAIRY POND 2218 2218 o] 1143 1,143 o 2286 2286 0| 1143 - 1,143 0
SEPTIC 0568- - 0  0568| 4698 0  4698| 11,060 "0 11060| 4685 "0 4685
OPEN SPACE 914 ... 0 014 114 0 114 11 0 11 89 U0 89
TOTAL 94056 2218 07738] 11093 __ 1143 0050| 13562 2440  11122] 9170 _ 1270 7,900
ATTAINMENT POINT2,
GUERNEVILLE ROAD -
WINTER SPRING SUMMER FALL
. EST TRG NET EST TRG NET EST TRG NET EST TRG NET
SOURCES | LOAD _ RED  LOAD | LOAD RED __LOAD | LOAD RED _ IOAD | LOAD RED  LOAD
URBAN 11,503 0 11503 1,038 662 376 a9 09 0 801 661 140
WASTEWATER | 30,004 0 30004| 6356 4138 2218 0 0 o| 8008 6602 1,406
NON-IRRIGATED| 2,665 0 2665 329 0 329 33 0 33 263 0 263}
DAIRY AG. 24,061 0 24061 636 311 325 31 31 0 316 248 68
DAIRY POND 743 743 0 383 383 0 765 765 0 383 383 0
SEPTIC 6,730 0 6739 3309 0 3309 7845 0 7845 3300 0 3300
OPEN SPACE 405 0 405 51 0 51 5 0 5 39 0 39
TOTAL 76,210 74575467 12102 5404 6808|8178 595 7883 13110 7894 5216
- ATTAINMENT POINT3
OCCIDENTAL ROAD _
WINTER : SPRING _SUMMER . FALL
EST  TRG NET EST TRG NET EST TRG NET EST TRG NET
sources | LoAD RED  tomD | 1OAD  RED  LOAD | LOAD  RED_ LOAD | tOAD  RED _ LOAD
URBAN ‘3’589 0 3589 330 280 50 28 .28 .0 234 224 10
WASTEWATER | 15,002 0 15002 5661 4966 695 0 0 o| 7642 7216 366
NON-IRRIGATED| 1614 0 1614 199 0 199 20 0 20 159 0 159
DAIRY AG. 21,546 0 21546 1929 1604 325 160 160 ol 1351 1283 68
DAIRY POND 1160 1,160 0 508 508 ol 1195 1195 0 508 508 0
. IsepTic . 4301 0 4301 2112 0o 2112 4985 0o 4985 2,106 0 2106
OPEN SPACE 109 0 109 14 0 14 1 0 1 10 - 0 10
TOTAL 47391 1160 46161 10843 7448 3395|6380 1383 B006| 12100 0361 __ 2719
' ATTAINMENT POINT 4
' STONY POINT ROAD
WINTER 'SPRING - ' SUMMER FALL
EST TRG NET EST TRG ~ NET EST 1RG NET EST TRG NET
SQOURCES LOAD RED  LOAD | LOAD RED  LOAD | LOAD __ RED __ LOAD | LOAD __RED _ LOAD
URBAN 1,318 0 1318 163 113 50 16 16 0 130 120 10
WASTEWATER 0. 0 0 0 0 0 0 0 0 0 0 0
NON-IRRIGATED 781 0 781 g6 0 96 10 0 10 77 0 77
DAIRY AG. 8,556 0 8556 - 1,056 731 325 106 . 106 0 845 777 68
DAIRY POND 1474 1,474 o| - 759 759 of 1519 1519 0 759 750 0
septic . .| 1997 0o 1997 981 . 0 o81| 204 0 2044 o78 -0 a78
OPEN-SPACE - 96 0 e8| 12 - 0 R I IR 9. 0 9
TOTAL Tag22 _TATA__13748| 3067 1603 iA64| 3606 __ 1Al _2065| 2708 _ ipe6 1142
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. Flgure 6.. Reduced total mtrogen and total ammonia loads for the selected scenarlo in the Laguna

'~ at Trenton-Healdsburg Road. .
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Figure 7. Reduced total nitrogen and total ammoma Ioads for the selected scenario in the Laguna

at Guemeville Road."
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As seen in these graphs, we estimate that the summer season will exceed
the TMSL at each attainment point. What is not represented in these
graphs is the phenomenon that loading during other seasons, such as
winter, has an effect on water quality during the ering, summer and

h in organic matter
such as an over-topping manure pond, would normally‘enter the Laguna

~ during a storm event in the winter. As documented during a study of .

nonpoint sources within the Laguna watershed (NCRWQCB '1992), some of the
manure will settle out to the bottom of the stream:in the slower

- downstream reaches. The solid organic matter would then begin the.

nutrient cycling processes which becomes accelerated with increasing.

“water temperatures beginning in the spring. This condition results in

impacts.such as excessive algae blooms long after the initial discharge.

The sediment-water column interaction in the Laguna js.still not well -
understood, and room for uncertainties such.as' this ‘is provided for with
a margin of safety. We plan to conduct water quality monitoring
throughout the Laguna during all seasons. . Summer time monitoring should
help define the sediment/water column. interaction in the Laguna. As a
part of the water quality monitoring, we plan to do specific sediment
testing to determine the extent sediment-borne nutrients and aquatic

"~ plants contribute to nutrient loading to the water column.

IMPLEMENTATION OF WASTE
REDUCTION STRATEGY

Implementation of the waste reduction strategy will be through current
programs aimed at reducing nitrogen and organic matter inputs into the Laguna.
These programs include the following: .

I.

Section 319(h) grani pro ram 1s;éimed_3t'ﬁeduqing inputs of waste in the
Laguna from confined animai-operations in the watershed, primarily
diaries. Individual projects .include:

“; "~ Installation of pump and pipeline for fertigatﬁon;(applicatioﬁ of":

‘manure water combined with reclaimed wastewater) to pastures and
.. crops. This project is expected to reduce up to: about 27,000
..pounds of total nitrogen each year and is located within the sub-
watershed above attainment point 2; Vi oL LT

.« i - Construction of additional manure storage pbhdéfﬁﬁi¢h includes

. waste treatment for separating solids from Tiquids, installation .
" of pump and pipeline for fertigation. There-are three dairies
* taking these measures. We expect to reduce about 12,000 pounds of
total nitrogen per year from a dairy Tocated within the watershed
above attainment point 1, 4,000 pounds of total.nitrogen per year
from a dairy above attainment point 2, and 14,000 pounds of total
nitrogen per year from a dairy above attainment point 3;

jf%if";Iiming and amounts of waste applications to pastures and crops
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using fertigation, expansion of solids and liquid manure ponds,

and installation of a culvert for dry stock crossing. This

project is expected to reduce about 12,000 pounds of total

nitrogen per year and is Tocated within the sub-watershed above
~attainment point 4;

«  An educational project has been developed for students in Rancho
* Cotati High School Advance Biology Class to study non-point source
issues. The ﬁroject includes 1) evaluating water quality in
Copeland Creek, a tributary to the Laguna, and a report on the
findings, and 2) developing a water bill insert brochure and video
as educational material. This project will be developed for use
throughout the Laguna watershed area. '

«  Wetland treatment demonstration/pilot project is only expected to
reduce a small fraction of the total nutrient load from the dairy
because of the size of the wetland area (10 gpm flow through
wetland). The project proved to be effective in removal of

. nutrients, but cost prohibitive because of size requirements
" (located with the sub-watershed above attainment point 1).
" Therefore, this type of project will not be implemented.

Implementation recommendation: Continue to encourage efforts by local
RCD and dairymen aimed at better manure management within the Laguna
watershed, and target nonpoint source control projects (i.e. Section
~ 319(h) grant projects) aimed at reducing nutrient loading into the
 Laguna. These efforts should focus on those confined animal facilities
within Laguna sub-watersheds above attainment point 3, Occidental Road
" (see Table 11). S : : '

1. Otherdnutrient reduction efforts related to confined animal facilities
‘ ~include: = ’ R - L

"« The Animal Waste Committee (AWC) has developed management
) practices (MPs) specific to dairy facilities in the Sonoma-Marin
coastal area. These MPs should be applied and implemented at all
dairies and confined animal facilities within the Laguna
watershed.

. A subcommittee to the AWC has developed an assessment form to be
used in developing an individual dairy management plan. . The
assessment form includes nutrient budgeting and manure management
as a part of the individual dairy management plan. These
assessment forms are available through the AWE and should be used

Ay by all dairies within the Laguna watershed;
PASEA ) - i , ) ’ .
o '« The Farm Bureau publishes a monthly educational and informational
© newsletter called the "Farm News". ‘The newsletter contains
S reminders of important manure management practices, particularly
- © . important as winter approaches, as well as information on training
~ + seminars and other news specific to coastal area dairies. Dairies
and many other confined animal facilities within the Laguna



.

1.

Page 39
watershed receive a copy of this newsletter;

« . .Natural Resources Conservation Service (formerly Soil Conservation
.. Service) is providing dairymen in the Sonoma-Marin coastal area
with 10 training seminars on collecting and assessing water
quality samples. The individual dairymen are encouraged to

~ .conduct self-monitoring.of runoff from their dairy and creeks
- downstream from their dairy. The sampling.kits are being provided
by the. Western United Dairymen Association;: B

« .. Nutrient budgeting is conducted by all dajries as a normal
.. industry practice. . Attention to nutrient budgeting varies widely
from dairy to dairy throughout the Laguna watershed. Assistance
is available and provided by the Resourcé Conservation Districts.
. Nutrient budgeting pilot projects are being conducted in Marin
: with;t;agsferab]e information to dairies within the Laguna
'~ watersheds;. © .. ., o (i . R .

« . Wetlands enhéhbement«démbnstratﬁbn,pfojeCts,includihg rotational

: grazing, erosion.control, and riparian fencing/exclusion areas.
Although these projects are not in the Laguna watershed, the
information from this demonstration project is transferable to

- dairies within the Laguna watershed; o

’fflfj‘?ﬁAﬁdut 20%,0%‘tﬁéfléﬁd~ﬁ$edjby”dairiesﬁwith{nfihé LagUnafWétershed

s functions as a filterstrip with slow sheet flow through crop or
pasture areas, -Although there are no filter 'strip application

. projects within the Laguna watershed, information. obtained from
filter strip application projects outside of the watershed can be
applied to these dairies. o '

'ImplemehtétiOn'Recdmméhdafibnﬁk Continue to encourage dairymen and other

animal owners to implement MPs as developed by the Animal Waste
Committee, .and encourage implementation of the recommendations developed
by the Laguna CRMP (described below) for land owners within the Laguna

: watershed. This appears to be particularly important in Laguna sub-

watersheds: above’ attainment point 3, Occidental Road (see Table 11).

The_stormwater runoff program goal is to eliminate tHE'deCharge of
pollutants into .storm water systems, primarily from urban areas. The

~most practical method to achieve this goal is to prevent the pollution
from.coming into contact with storm water. .This will be accomplished by

initiating MPs that focus on prevention rather than on treatment, and by

. developing a -storm water pollution prevention ‘plan. . .

. The City of Santa Rosa is mandated to have a Municipal Storm Water

- Permit;. the only mandated city in the North Coast Region. Due to
- interconnections of the storm water systems, three agencies (the
. County of ‘Sonoma, the Sonoma County Water. Agency, and the City of
- Santa Rosa) are responsible for the municipal permit. A joint
. 'powers agreement -has been established and .submitted to the
Regional Board. ., .. .. o R
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The agencies are currently working on the Part 1 Application which

includes: 1) General Information, 2) Legal Authority, 3) Source
Identification, 4) Discharge Characterization, 5) Management
Programs, and 6) Fiscal Resources. The final Part 1 Application

_was submitted to the Regional Board on February 10, 1995. The
‘second part to the application will include urban runoff program
efforts aimed at reducing nutrient inputs (specifically total

ammonia and total nitrogen) into the Laguna. The second part is
scheduled to be submitted to the Regional Board soon after the
first part with implementation by early spring of 1996.

 We anticipate a long-term program goal of about 45% reduction of
nutrient load inputs from urban runoff during winter, spring and
" fall and about 25% reduction during the summer as a result of the

pollution control efforts implemented by the City of Santa Rosa

and Sonoma County. This amounts to an estimated annual total
‘nitrogen reduction of about 70,600 pounds. :

The Cities of Rohnert Park, Cotati, and Sebastopoi, and the town
of Windsor have similar limited commitments towards reduction of
pollution from urban runoff as follows:

- The City of Rohnert Park plans to implement a public

- ‘educational program. The program is designed to inform the
public about discharges to the storm drains and the fact
that these discharges eventually make it to streams, rivers
and other waterbodies. The City recently received a grant
to develop a television video and radio-add to_educate the
public about discharges to the storm drains. The City
continues to qrovide'routine street sweeping as well as

- catch basin cleaning for the storm drain system. A water
conservation program is in place which will help to prevent
over-watering landscaped areas and nutrient inputs from
landscape fertilizers. -

- . The City of Cotati has a very limited urban runoff program.. . ...
. Through a educational program, students have marked storm
drains to make the public aware of where discharges go after
entering a storm drain. Routine street sweeping is also
provided. . S

- The City of Sebastopol has routine street sweeping and catch
basin cleaning for the storm drain system. The City’s
General Plan contains a goal to protects maintain and
restore wetlands areas. The General Plan goal includes: (1)
labeling each stormwater inlet in the City to identify _
receiving waters and state that no dumping is permitted; and
(2) a statement that all applications for development that
would generate runoff into wetlands will contain a condition
that design features of the development ensure detention of
sediment and contaminants.
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- .. The town of Windsor has a véry limited urban runoff program.
Storm drains have been marked to make the public aware of
where discharges go after entering a storm drain. Routine

. ; - street sweeping is also provided.

We anticipate about 30% reduction of nutrient load inputs from
~urban runoff during winter, spring and fall, and 25% reduction
' during. the summer. as a-result of the pollution control efforts
implemented by these cities and the Town of Windsor. The annual
_-total nitrogen reduction from these efforts amounts to about
20,200 pounds. ‘ ‘ s

 fiﬁpTéméﬁtéfi6nfRecomméhdat}ohﬁ 'Encourade all cities and towns within
the Laguna watershed to implement some kind of stormwater runoff program
‘that is aimed at nutrient load reduction and pollution control. We

anticipate total Toad reductions from urban stormwater runoff efforts
that will meet or even exceed the strategy goals. 'Although anticipated
load reductions appear greater than targeted long-term load reductions
(see.Table 11), anticipated reductions may be high and efforts to reduce

nutrient loads into the Laguna should be made in all urban areas.

The NPDES permit program regulates the City of Santa Rosa’s Subregional
Wastewater. Treatment Plant. The City’s NPDES permit is scheduled for

- renewal in:May-15, 1995. The Subregional Plant currertly provides
“advance (tertiary) waste treatment year round. The advance treatment

process- inherently provides a degree.of nitrification.

‘-wf;THé~6peratok§¢6f'theiSubrégiona1.P1ant are.incliding appropriate design

- features in.upcoming plant improvement projects for some level of
- aimmonia nitrogen removal. The Laguna Upgrade Project is scheduled to be
- .constructed by. 1996, and includes the addition of two aeration basins.
~with anoxic zones and.a fifth. secondary clarifier. Design of the
. additional-units is based on achieving a target treatment level of

complete nitrification with ammonia-nitrogen removal to a concentration
of less than 0.5 mg N/L. Although ammonia is added towards the end of

. -~ the. treatment process to enhance the effectiveness. of chlorine
_disinfection, an automated ammonia feed, storage and analyzer system
~will-be a part of the upgrade project. The automated ammonia system

will lower the final effluent nutrient concentrations. The amount of
nitrogen removal that the treatment process will provide after the
upgrade projects are complete has been determined by the City to be

120,000 .pounds: per year.. We anticipate the City will be able to meet a
- interii total nitrogen reduction goal of at:least 45,000 pounds each
".-year.. The upgrade projects should provide ‘sufficient. treatment and
.vremoval of nutrients in the effluent to attain the interim wastewater
reduction goals proposed in this strategy. = .

~ The City ié,déVé]dping.a]térhat{Ves'fdr:itsﬂ1oﬁgrterm wastewater
_ treatment project that will provide substantial nitrogen load reduction.
We.anticipate the final alternative wastewater treatment process will be

able to meet the targeted nitrogen. and ammonia load reductions contained
in this strategy. ‘ -
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Additionally, the facility has ‘an EPA approved pretreatment program
which has effectively provided source control of the discharge .of -
pollutants into the waste treatment system. A secondary benefit from
this program was the adoption of ordinances which clearly prohibit the

~ discharge of wastewater to the storm drain system.

' .fImp]émentation’Recdmmendation: Continue to gﬁide-the Cityzof Santa Rosa
““towards a-long-term wastewater treatment project that will provide
substantial effluent nitrogen removal. = Reductions in wastewater

nutrient inputs to the Laguna should be planned relative to the seasons.
The Laguna appears to be more sensitive to overloading in the spring and
fall discharge seasons which may result in exceedences of ammonia and

. dissolved oxygen criteria.

] (CRMP
Task Force is composed of a diverse group of agencies, interested groups

* and Tandowners. The primary purpose of this.group is to develop.

objectives for resource management in the Laguna watershed on a-
voluntary basis. Included in-these activities:are objectives for-
improving water quality conditions in the Laguna. Each member of the
CRMP- has received a copy of this report, and have incorporated the

strategy into the Laguna watershed implementation plan that they are

developing. The CRMP can serve as'one of the forums for the waste
reduction strategy. , e ;

Implementation Recommendation: Continde'td support recommended -
'management ‘practices, recommended restoration efforts, and an

implementation plan aimed at: (1) reducing nutrient ‘load. inputs into. the
Laguna, and (2) reducing unfavorably high temperatures as suggested by

_the_Laguna CRMP to be inc]uded‘in the Laguna watershed management plan.

 Septic system permit program - Sonoma County has a'permit'prograﬁ that

requires septic systems to be upgraded or repaired according to current
guidelines whenever building additions or improvements are:made.
Through this program, an-estimated 175-200 septic system permits are
issued annually within the Laguna watershed, and an estimated reduction
of about ‘1800 pounds of total nitrogen can be anticipated. - The County

“also has an enforcement program which requires. abatement of .failing

septic systems. Within the Laguna watershed, the enforcement . program
results about 45-50 septic system repairs. A reduction of about 750
pounds of total nitrogen can be expected through this pro?ram annually.
The annual reduction of total nitrogen expected as a result of these two
programs is 2,550 pounds. '

P .

Imp]emehtation Recommendation: Continue to support the existing county

~_ "programs and any improvements to these programs. Additionally, Sonoma
- County should consider developing a septic system maintenance district

as a way to reduce nutrient loading, and encourage.effective operation
and maintenance of septic systems within the Laguna watershed. It is
estimated that nutrient inputs during the summer:are critical to Laguna
water quality and the primary source of inputs is septic systems.
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Table 11 contains-a comparison summary of the annual long-term and interim
targeted load reductions estimated to meet the strategy.goals and the
anticipated annual load reductions expected from current and future projects
and programs. L S : '

To meet Laguna water quality goals, Regional Board staff proposes to focus its

. existing program activities to varying degrees on the .four general watershed

areas and specific pollutant sources described above. The leével and focus of
staff efforts will be tied directly to the amount of waste load reduction

After receiving comments from the dischargers and interested groups regarding

"this strategy, interim reduction targets have been developed that are more .

reasonable ‘and achievable by July 1996 (see Table 11). Table 12 summarizes
the long-term mass 1imit goals for each pollutant source within the sub-
watershed above four attainment points during each season. We.expect to
achieve -the long-term strategy goals by July .1998. S

| It'jsfimportaht:to;recaéniié fﬁét ati§jnmenf'of,fhetébnbénfratidh goals for

ammonia.andidissolved:oxygen .is: the ifinal endpoint. criterion rather than
"loading". .The Tload reduction estimates are useful for targeting, but will
not determine the attainment of the concentration goals. The mass limit
loadings and associated load reduction targets are intermediate points of this
strategy..- The ultimate:goal is:to reduce waste load -inputs such that at
specified:"attainment points"-along the Laguna-unionized ammonia does not

- exceed the USEPA criterion, and-dissolved oxygen -is.above the Basin Plan
minimum objective.: .. oo oei e Ceet o

We have developed a plan to monitor water quality at each attainment point
systematically throughout each season.. We plan.to collect water quality
samples bi-weekly, but will also supplement this with additional samples as
needed to maintain-a sampling,frequency in proportion.to storm events. We
will: also use continuous .remote monitoring for dissolved oxygen, pH,’

- conductance, and temperature on.monthly intervals at.'a minimum. ' Appendix E
‘describes the :monitoring plan .in.greater detail. -The.monitoring plan will be

used to evaluate: Laguna water quality and the success.of this strategy, and to
gujdevthe future direction of ‘this strategy. L

*we:wiiifuseﬁstdtistiéQT methddﬁ}fd;cﬁmbﬁke.fhe;ﬁéteFAqua]jf&‘data*aéainst the

- USEPA critérion for unionized ammonia:and the Basin:Plan minimum_ objective for

.

dissolved oxygen.

-t

1) :-The minimum dissolved oxygen objective will be attained ﬁf,dissolved

", Jf, oxygen -concentrations. are-maintained above-7.0 mg/L. -Compliance with

~.the median-and 90th percentile:values will be determined with cumulative
‘:frequency.distributionsu' S N L RN TP S S SR

 ‘v2)“iThé*Wafefiqﬁé1ity,dﬁta‘Wi11.be,éVajuated:usjhgfaiStéééd~héthod to
-determine. the Jevel of attainment with USEPA criterion for.unionized
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ammonia. Attainment goals are: a) 60 percent of the measurements below
the EPA criterion by July 1996,.b) 70 percent by July 1998, and c) 80
percent by July 2000 on a seasonal basis. We will evaluate the water
quality data using cumulative distribution plots and t-tests.of the mean
of seasonal measurements compared to USEPA criterion for unionized
ammonia.: : : . B g

The selected scenario provides targeted waste load reductions, implementation
of existing programs will continue to focus towards reducing the waste -loads
into the Laguna, and the water quality monitoring will be used to evaluate
Laguna water quality and the success of the strategy. The first check point
on the effectiveness of this strategy will be in July 1996 and, if needed,
adjustments will be made to meet Laguna water quality objectives, and.
ultimately create a healthier stream environment. S S



TABLE 11:_Annual estimated long-term (TAR L-T LOAD RED), Interim (INTERIM LOAD RED). and anticipated (ANTICP LOAD RED)

load reductions for total nitrogen and ammonia.

O rounds/year’
ATTAINMENT POINT 1 ATTAINMENT POINT 2 ATTAINMENT POINT 3 ATTAINMENT POINT 4 ANNUAL
TRENTON-HEALDSBURG GUERNEVILLE OCCIDENTAL STONY POINT TOTALS'
TARLT — INTERM . ANTICP | TARL-T _ INTERIM  ANTICP | TARLT  INTERM  ANTICP | TARL-T INTERM  °ANTICP [ TARL-T -INTERIM . ANTICP
SOURCE LOADRED LOADRED LOADRED |LOADRED LOADRED LOAD RED | LOADRED LOAD RED LOAD RED | LOAD RED LOAD RED: LOAD RED [LOAD RED LOAD RED LOAD RED
URBAN 647 4,250 8,495 14,438 6,100 12,300 5,857 15,000 38,964 2,325 10,000 - . 19.372| - 23,267 35,350 79,131
WASTEWATER 0 0 0 77,116 22,500 60,000 82,145 22,500 60,000 0 0 - 0] 189,261 45 000 120,000
NON-IRRIGATED 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DAIRY AG. 584 1,500 3,000 351 10,000 30,000 18,282 1,500 3,000 7,000 2,500 5,000 29,377 15 500 41,000
DAIRY POND 40,776 5,500 11,000 13,657 1,500 3,000 21,327 7,500 13,000 27,097 5000  10,000| 102,857 19,500 37,000
SEPTIC 0 375 749 0 325 653 0 320 638 0 250. .. 510| 0 1,270 2,550
OPEN SPACE 0 - 0 0 0 0 0 0 0 0 0 0.~ - .0 0 - .0 0
TOTALS 42,007 11,625 23,244 108,722 40,425 105,953 127,611 46,820 115,602 36,422 17,750 34,882 314,762 116,620 279,681
TOTAL AMMONIA {pounds/year) . R
ATTAINMENT POINT 1 ATTAINMENT POINT 2 ATTAINMENT POINT 3 ATTAINMENT POINT 4 - . ANNUAL
TRENTON-HEALDSBURG GUERNEVILLE OCCIDENTAL STONY POINT - - TOTALS
- TARLT — INTERM _ ANTICP | TARLT  INTERM  ANTICP | TARL-T  INTERM  ANTICP | TARL-T  INTERIM. “ANTICP | TARL-T INTERM ANTICP
SOURCE LOADRED LOADRED LOADRED |LOADRED LOADRED LOAD RED LOAD RED LOADRED LOADRED |LOADRED LOAD RED LOAD RED LOAD RED LOAD RED LOAD RED
URBAN 110 378 756 1,422 543 1,095 532 1,335 3,468 249 : 890 R 724 2313 3,146 7,043
WASTEWATER 0 0 0 10,740 2,993 7,980 10,740 2993 7,980 0 o 0 21,480 5,985 15,960
NON-IRRIGATED 0 0 0 0 0 0 0 0 0 0 0= - 0] 0. .0 0
DAIRY AG. 171 250 500 590 1,665 4,995 3,047 250 500 1,614 ; 416 . - 833 5422 - 2,581 6,827
DAIRY POND 6,790 916 1,832 2274 250 500 3,551 1,249 2,165 4511 1833 1865|°. 17126 3247 6,161
SEPTIC 0 128 255 0 111 223 0 109 218 0 -85 - - T 174| - 0 433 870
OPEN SPACE 0 0 0 3] 0 0 0 0 0 0 0 0 0 0 0
TOTAL 7,01 1672 3342 15,026 5561 14,792 17,870 5935 14,329 6374 2224 4396 46341 15392 36,859

TAR L-T LOAD RED = TARGETED LONG-TERM LOAD REDUCTION

N

Gy obed




TABLE 12: mmary of | long-term net lo oals for h pollutant source within _h watersheds
above the four attainment points during each season. ' S '
e | )
TOTAL NITORGEN (pounds/season)
ATTAINMENT POINT 1 ATTAINMENT POINT 2 ATTAINMENT POINT 3 ATTAINMENT POINT 4
) TRENTON-HEALDSBURG -GUERNEVILLE: . OCCIDENTAL o STONY POINT
SOURCE WINTER SPRING SUMMER FALL [WINTER SPRING SUMMgR FALL WINTE_B SPRING . SUMMER F/LLL 'WlNTgR SPRING SUMMER FALL
URBAN 52,393 6,468 0 5,175 87,935i 4,160 0 2,029 24,971 0 ) -0 17,054 1,161 0 514
WASTEWATER 0 0 0 0] 112,466- 12,857 -0 9,761] 112,466 9,202 0 8,387 0 0 0 0
NON-IRRIGATED| 28,425 3,509 351 2,807, 20,325 2,509 251 2,007, 16,119 1,990 199 1,592 15,100 1,864 186 1,491
DAIRY AG. 47,300 5,840 0 4,672 15,004~ 0 -0 0| 77,940 0 0 0f 51335 3,496 0 1,546
DAIRY POND 0 0 0 0 0 .0 0 0 0 0 0 0 0 0 0 0
SEPTIC 8,479 4,163 9,632 4,151 7,314 3,592 8,577 3,581 6,913 = 3,395 8,827 3,384 5,993 2,943 6,134 2,934
OPEN SPACE 17,643 2,178 218 1,742 10,239 1,264 126 1,011 -~ 439 54 . 5 43 3,310 409 41 327
TOTAL 154,240 22,158 10,201 18,547 253,373_ - 24,382 8,054 18,389| 238,848 14,641 9,031 13,406| 92,792 0,873 6,361 6,812
TOTAL AMMONIA (pounds/season)
ATTAINMENT POINT 1 ATTAINMENT POINT 2 ATTAINMENT POINT 3 ATTAINMENT POINT 4
TRENTON-HEALDSBURG GUERNEVILLE - OCCIDENTAL . STONY POINT
SOURCE WINTER SPRING SUMMER FALL WINTER SPRING SUMMER EALL |WINTER SPRING SUMMER FALL | WINTER SPRING SUMMER  FALL
URBAN 4,581 566 0 09| 8,004 1326 0 130 2211 0 -0 ol 1318 50 0 10
WASTEWATER 0 0 0 0 15,002 1,623 0 1,040 15,002 - 695 -0 366 0 0 0 0
NON-IRRIGATED 1,469 181 18 145 1,051- 130 13 | 104 . B33 103 =10 82 781 96 ~ 10 77
DAIRY AG. 7,883 1,143 0 705 2,515 -0 0 0} 12,990 0 0 0 8,556 325 0 68
DAIRY POND 0 0 0 0 0 0 0 0 0 0 0 0| -0 0 0 0
SEPTIC 2,829 1,389 3,215 1,385 2,438 1,197 2,860 1,194 12,304 1,131 2,941 1,128 1,997 - 981 2,044 978
OPEN SPACE 509 63 6 50 296 - 37 4 291 - 13 2 ) 1 96 12 1 9
TOTAL 17,271 3,342 3,239 2,684| 29,306 3,213 2877 . 2497 33413 .. 1,931 2,951 12,748 1,464 2,055 1,142

gt abed
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APPENDIX A

SCENARIOS 1 THROUGH 7D






LINE ITEM DESCRIPTI'ON FOR SCENARIOS 1.THRU &
ATTAINMENT POINT: DESCRIPTION OF SCENARIO

DESCRIPTION (CONTINUED)

TOTAL AMMONIA S TOTAL NITROGEN '
'FLOW (cfs) - = VALUES GIVEN (SEE TABLE D-1)

CONC (mg-N/I) = VALUES GIVEN (SEE PAGES 25-26)

TMDL (Ib/d) = (CONC. mg/L) x (FLOW cfs) x (28.317 L/cf) X (8. 64x10E4 s/d) X (2.205X10E-6 lb/mg)
TMSL (Iblyr) - = (TMDL) X (DAYS/SEASON) N

BKGND LOAD (Ib/yr) = (NON-IRRIGATED) + (SEPTIC) + (OPEN SPACE)

MOS (lb/yr) = (TMSL) X (10%)

WLA (Ibfyr) - - = (TMSL) - (BKGND LOAD + MOS), IF <=0 THENWLA =0

WASTE LOAD (lb/yr) = (URBAN) + (WASTEWATER) + (DAIRY AG) .

DAIRY POND (lblyr) =VALUEGIVEN =

REDUCTION (lbfyr) = (WASTE LOAD) - (WLA)

TOTAL REDUCTION (lb/yr= (REDUCTION) + (DAIRY POND), IF REDUCTION <=0

THEN TOTAL REDUCTION = DAIRY POND -

TOTAL AMMONIA , ) _
‘ ESTIMATED @ WASTE LOAD. PERCENT MASS
SEASONAL LOAD REDUCTION REDUCTION = LIMIT
(LB/YR) - (LBIYR) .. (%) (LB/YR)
URBAN = VALUES GIVEN : = 1 - (MASS LIMIT/EST.SEASONAL
WASTEWATER (SEE TABLE D-8) ' LOAD) X 100%
NON-IRRIGATED _ ST
DAIRY AGRICULTURE . o o = (EST. SEASONAL
DAIRY pond : = (EST. SEASONAL LOAD)
SEPTIC : LOAD) X -(WASTELOAD
OPEN SPACE (REDUCT|ON/WASTE LOAD) . REDUCTION) . . -
TOTAL -~ =SUMMATION OF ABOVE VALUES
TOTAL NITROGEN
ESTIMATED WASTE LOAD PERCENT ~ MASS
SEASONAL LOAD REDUCTION ~ REDUCTION™ - LIMIT
. {LBIYR) . (LBIYR) , (%) (LB/YR)
URBAN
WASTEWATER ‘
NON-IRRIGATED - ’ SAME AS ABOVE
DAIRY. AGRICULTURE S
DAIRY pond
SEPTIC - .
OPEN SPACE
TOTAL




SCENARIO 1: Average Wlnter Storm Event Flow with Total Storm

Event Loadings.

0.

TOTAL AMMONIA TOTAL NITROGEN
FLOW (cfs) 750 FLOW (cfs) - 750
CONC (mg-N/l) 0.50 - CONC (mg-N/). 3.70
TMDL (lb/d) 2,023 © . TMDL (lb/d) 14,970
TMSL (Ib/yr) 44,507 . TMSL (Ibiyr) 320,348
BKGND LOAD (Ib/yr) 6,059 BKGND LOAD (lblyr) . 139,957 "
MOS (lb/yr) 4,451 MOS (Iblyr) 32,935
WLA (Ib/yr) '33,007 " WLA (Iblyr) 156,456 -
WASTE LOAD (Ibfyr) 62,915 - WASTE LOAD (ibfyr) 488, 156"
DAIRY POND (Ib/yr) 0 DAIRY POND (Ib/yr) _ 0 -
REDUCTION (Ib/yr) - 29,818 REDUCTION (Ib/yr) 331.,700 SO
TOTAL REDUCTION (Ib/yr 29,818 TOTAL REDUCTION (iblyr- 331,700
TOTAL AMMONIA e
ESTIMATED WASTE LOAD - PERCENT,  MASS
SEASONAL LOAD © REDUCTION " - REDUCTION LIMIT
_(LBIYR) (LBIYR). (%) _ (LBIYR)
URBAN 19,068 9,464 47 10,504 .
WASTEWATER 3,510 1,664 47 1,846
NON-IRRIGATED 5,105 0 0 5105
DAIRY AGRICULTURE 30,437 18,691 47 20,746
DAIRY pond ‘ 0 20 100 .0
SEPTIC 726 0 0 726
OPEN SPACE 1,128 0 0 1,128
TOTAL 69,874 © 20,818 - 43 40,056
TOTAL NITROGEN o B
ESTIMATED. ©+  WASTE LOAD - PERCENT  MASS
ANNUAL LOAD . REDUCTION REDUCTION LIMIT
(LB/YR) (LBIYR) (%) . . (LBIYR)
URBAN 225,128 152,973 68 72,155
WASTEWATER 26,400 17,939 68 . 8461
NON-IRRIGATED - 98,726 .0 0 08,726
DAIRY AGRICULTURE 236,628 160,788 68 75,840
DAIRY pond 0 0 100 5 ‘
SEPTIC 2,180 0 0 2,180 °
OPEN SPACE 39,051 0 0 39,051
TOTAL 628,113 331,700 53 206,413

A-2
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SCENARIO 2: Average Winter Storm Event FIow WIth Total Storm

Event Loadlngs plus Over Topplng of an Average Dairy

Manure Pond -

TOTAL NITROGEN _

20,746

TOTAL AMMONIA
FLOW (cfs) 750 FLOW (cfs) 750
CONC (mg-N/l) 0.50 CONC (rig-N/l) 3.70
TMDL (Ib/d) 2,023 TMDL (b/d) 14,970
TMSL (iblyr) . 44,507 TMSL (lblyr) 320,348
BKGND LOAD (lblyr) 6,959 BKGND LOAD (Ibfyr) 139,957
MOS (lblyr) 4,451 MOS (Ibfyr) - 32,935 -
WLA (Iblyr) . 33,007 WLA (Iblyr) 156,456
WASTE LOAD (Ib/yr) 62,915 WASTE LOAD (Ib/yr) 488,156
DAIRY POND (Ib/yr) - 3,076 DAIRY POND (Ibfyr) 23,850
REDUCTION (ib/yr) 20,818 REDUCTION (Ib/yr) 331,700
TOTAL REDUCTION (Iblyr 33,794 TOTAL REDUCTION (lblyr 355,550
TOTAL AMMONIA :
' ESTIMATED WASTE LOAD PERCENT MASS
ANNUAL LOAD ~ REDUCTION REDUCTION LIMIT
(LB/YR) (LB/YR) (%) (LB/YR)
URBAN . 19,068 9,464 47 10,504
WASTEWATER 3,510 1,664 47 1,846
NON-IRRIGATED 5,105 0 0 " 5,105
DAIRY AGRICULTURE 30,437 18,691 47
DAIRY pond 3,976 3,976 100 0
SEPTIC 726 0 0 726
OPEN SPACE 1,128 0 0 1,128
TOTAL 73,850 | 33,794 46 40,056
TOTAL NITROGEN _ _
ESTIMATED WASTE LOAD PERCENT MASS
ANNUALLOAD ~ REDUCTION REDUCTION LIMIT
(LB/YR) (LB/YR) (%) (LB/YR)
URBAN 225,128 152,073 68 72,155
WASTEWATER 26,400 17,939 68 8461
NON:IRRIGATED - 98,726 0 © 0 98,726
DAIRY AGRICULTURE 236,628 160,788 68 75,840
DAIRY pond 23,850 23,850 100 o
SEPTIC 2,180 0 0 2,180
OPEN SPACE 39,051 0 0 39,051
TOTAL 651,963 355,550 55 296,413

A-3



SCENARIO 3: Winter Storm Event Flow with Total Storm

Event Loadlngs plus Over Topplng of an Average Dalry

Manure Pond

A-4

TOTAL AMMONIA TOTAL NITROGEN
FLOW (cfs) 8,502 FLOW (cfs) 8,502
CONC (mg-N/l) 050 - CONC (mg-N/l) 3.70
TMDL (Ib/d) 22,033 TMDL (Ib/d) 160,704
TMSL (Iblyr) . 504,526 TMSL (Iblyr) 3,733,401 - i
BKGND LOAD (Iblyr) 6,959 * BKGND LOAD (lblyr) 139,957
MOS (Iblyr) | 50453 MOS (Iblyr) 373349
WLA (Iblyr) 447,115 WLA (b/yr)’ 3,220,184+
WASTE LOAD (iblyr) 62915 WASTE LOAD (Iblyr) 488,156 .
DAIRY POND (iblyr) 3,976 DAIRY POND (lblyr) © 23850
REDUCTION (Ib/yr) -384,200 - REDUCTION (Ibiyr) 2,732,028 |
TOTAL REDUCTION (lblyr._ 3,976 TOTAL REDUCTION (blyr " * 23,850
 TOTAL AMMONIA |
ESTIMATED ~ WASTE LOAD  PERCENT ' MASS
ANNUALLOAD ~ REDUCTION REDUCTION LIMIT
(LBIYR) (LBIYR) . (%) (LBIYR)
URBAN , 19,968 ' 0 10968
WASTEWATER 3,510 0 ‘0 3510
NON-IRRIGATED 5,105 0 0 5405
DAIRY AGRICULTURE 30,437 0 0 39,437
DAIRY pond 3.976 3,976 100 o
SEPTIC - 726 0 0 726
OPEN SPACE 1,128 0 0 1,128
TOTAL 73,850 3,976 5 69,874
TOTAL NITROGEN |
" ESTIMATED ~ WASTE LOAD. PERCENT - MASS
ANNUALLOAD ~ REDUCTION REDUCTION LIMIT
| (LBIYR) (LBIYR) (%) (LBYR)
URBAN 225,128 0 0 225128
WASTEWATER 26,400 0 0 26,400
NON-IRRIGATED - °98,726 0 0 98728
DAIRY-AGRICULTURE 236,628 0 0 238628
DAIRY pond .. 23.850 23,850 100 e
SEPTIC - 2,180 o 0 2180
OPEN SPACE 30,051 0 0 30,051 i
TOTAL _ 651,063 " 23,850 4

628,113



SCENARIO 4: Average Monthly Wmter Flow wnth Total Storm &

Non-Storm Loadings (Wmter Period: October - Apr||)

TOTAL AMMONIA

TOTAL NITROGEN

0

FLOW (cfs) 350 FLOW (cfs) 350
CONC (mg-N/i) 050 . CONC (mg-N/I) 3.70
TMDL (lb/d) - BTV R TMDL (Ib/d) 6,986
TMSL (Iblyr) .. 200,144 TMSL (Iblyr) 1,481,089 -
BKGND LOAD (Iblyr) 34,172 BKGND LOAD (lb/yr) 221,575
MOS (lblyr) .. 20,014 MOS (Iblyr) 148,107
WLA (lbiyr) - 145,958 WLA (Iblyr) 1,111,386
WASTE LOAD (lbyr) " 116,015 . WASTE LOAD (lblyr) 886,156
DAIRY POND (lb/yr) : 0 DAIRY.POND (Iblyr) : 0
REDUCTION (lblyr) 29,943 REDUCTION (Ib/yr) 225230
TOTALREDUCTION(blyr =~~~ 0 TOTAL REDUCTION (Ibfyr | ' 0
TOTAL AMMONIA : . ,
. ESTIMATED WASTE LOAD PERCENT MASS
ANNUAL LOAD'  REDUCTION  REDUCTION LIMIT
(LBIYR) - _(LBIYR) - (%) _(LBIYR)
URBAN 19,968 0 0 10,068
WASTEWATER 56,610 0 0 56,610
NON-IRRIGATED 5,105 0 .0 5105 -
DAIRY AGRICULTURE 39,437 0 0 39,437 . -
DAIRY pond 0 0 .00
SEPTIC - 27,939 0 0 27,939
OPEN SPACE 1,128 0 "0 1,128
TOTAL - 150,187 0 0 150,187
TOTAL NITROGEN
ESTIMATED WASTE LOAD PERCENT MASS
ANNUAL LOAD ~ REDUCTION REDUCTION LIMIT
- (LBIYR) (LB/YR) - (%) (LB/YR)
URBAN 225,128 0 0 225128 -
WASTEWATER 424,400 0 0 424,400
NOM-IRRIGATED - © 98,726 0 0 98,726 -
DAIRY AGRICULTURE . 236,628 0 0 . 236,628
DAIRY pond o 0 0 © 100 :
SEPTIC - 83,798 0 0 83,798
OPEN SPACE 39,051 0 . 0 39,051
TOTAL 1,107,731 0 0 1,107,731 -

A-5



SCENARIO 5: Average Monthly Winter Flow with Total Wlnter Storm _

Event &Non-Storm Loadings plus Over Topplng of an

Average Dalry Pond

TOTAL AMMONIA TOTAL NITROGEN
FLOW (cfs) 350 FLOW (cfs) 350
CONC (mg-N/l) 050 CONC (mg-N/T) 3.70 -
TMDL (Ib/d) 944 TMDL (Ib/d) 6,986
TMSL (iblyr) 200,144 TMSL (iblyr) 1,481,089
BKGND-LOAD (Iblyr) 34,172 BKGND LOAD:(Ib/yr) 221,575
MOS (lblyr) - 20,014 = MOS (Ibfyr)” 148,107
WLA (Iblyr) 145,958 WLA (Ibfyr) 1,111,386
WASTE LOAD (Ibfyr) 116,015 WASTE LOAD (lbiyr) 886,156
DAIRY POND (Ib/yr) 3976, . DAIRY POND (Ib/yr) 23,850
REDUCTION (Ibiyr) L 20043 . REDUCTION (ibiyr) 225230
TOTAL. REDUCTION (lblyr 3,976 TOTAL REDUCTION (Ib/yr 123,850
TOTAL AMMONIA |
: - ESTIMATED WASTE LOAD . PERCENT MASS
ANNUAL LOAD. REDUCTION REDUCTION LIMIT
_(LB/YR) (LBIYR) (%) (LBIYR)
URBAN 10,968 0 0 10068
WASTEWATER 56,610 0 0 56,610
NON-IRRIGATED 5,105 0 0 5,105
DAIRY AGRICULTURE 39,437 0 0 /39,437
DAIRY pond 3,976 3,976 100 0.
SEPTIC 27,939 0 0 27,939
OPEN SPACE 1128 0 0 1,128
TOTAL 154,163 3,976 '3 150,187
TOTAL NITROGEN
ESTIMATED ~ WASTE LOAD | PERCENT MASS
ANNUAL LOAD  REDUCTION REDUCTION LIMIT
(LB/YR) (LBIYR). (%) (LBIYR)
URBAN 225,128 0 0 225128
WASTEWATER 424,400 0 0 424,400
NON-IRRIGATED - 98,726 0 0 98,726
DAIRY AGRICULTURE 236,628 0 S0 236,628 -
DAIRY pond 23,850 23,850 100 o0
SEPTIC 83,798 0 0 83,798 "
OPEN SPACE 39,051 0 0 39,051
TOTAL - 1,131,581 23,850 2,

A-6
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SCENARIO 6: Non-Storm Event Flow witha Total Winter Non- Storm

Event Loadings plus Normal Over Toppin&y of an Average -

Dairy Manure Pond.

TOTAL AMMONIA TOTAL NITROGEN
FLOW (cfs) 200 FLOW(ofs) .
CONC (mg-N/ly 10.50 - -~ CONC (mg- N/l) \ 3.70
TMDL (Ib/d) 539 " TMDL (ib/d) 39092
TMSL (Ib/yr) 11,131 TMSL (Iblyr) . - . 822,372
BKGND LOAD (Ibfyr) 27,214 BKGND LOAD (Ib/yr) 81,618 ,
MOS (lblyr) 11,143 MOS (iblyr) .. 82237
WLA {Iblyr) 72,805 WLA (blyr) . . . 658,517
WASTE LOAD (ib/yr) 53,100 WASTE LOAD (Iblyr) . 398,000
DAIRY POND (Ibiyr) 3,076 DAIRY POND (Ib/yr) 23.850 -
REDUCTION (Ib/yr) 19705 REDUCTION (Ib/yr) -260,517
TOTAL REDUCTION (ibfyr ~ 3,976 TOTAL REDUCTION (lb/yr 23,850
TOTAL AMMONIA o _ |
ESTIMATED WASTE LOAD PERCENT MASS
ANNUAL LOAD  REDUCTION ~  REDUCTION LIMIT
(LBIYR) C(LBIYR) (%) - (LB/YR)
URBAN ' ' 0. 0 0 0
WASTEWATER 53,100 0 0 53,100 °
NON-IRRIGATED - ' - 0 0 0 0
DAIRY AGRICULTURE 0 , 0 0 o
DAIRY pond : 3,976 3,976 100 R
SEPTIC - 27,214. o 0 0 27,214
OPEN SPACE 0 0 0 "o
TOTAL 84,290 3,976 5~ 80,314
TOTAL NITROGEN _ ‘ } ,
’ ESTIMATED WASTE LOAD PERCENT MASS
ANNUALLOAD  REDUCTIONI REDUCTION - LIMIT
“(LBIYR) _(LB/YR) (%) (LB/YR) ..
URBAN 0 0 0 0
WASTEWATER 398,000 0 0 398,000
NON-IRRIGATED - 0 0 0 o e
DAIRY AGRICULTURE . 0 0 0 o g
DAIRY pond 23,850 23,850 100 0
SEPTIC 81,618 0 0 81,618
OPEN SPACE 0 0 0 o
TOTAL | 503,468 23,850 5 : 479,618

A-7
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LINE ITEM DESCRIPTION FOR SCENARIO 7A THRU 7D

ATTAINMENT POINT: DESCRIPTION OF SCENARIO

DESCRIPTION (CONTINUED)

I —————

SEASON: PERIOD

TOTAL AMMON|A

FLOW (cfs)
CONC (mg-N/1)
TMDL (lb/d) =
TMSL (ibfyr) =
BKGND LOAD (Iblyr) =
MOS (Ib/yr) =
WLA (Ibyr) =
WASTE LOAD (Iblyr) =
DAIRY POND (lb/yr

REDUCTION (lbiyr)

TOTAL NITROGEN

= VALUES 'GIVEN (SEE TABLE D-1)
— VALUES GIVEN (SEE PAGES 25-26) ' o
(CONC. mg/L) x (FLOW cfs) x (28. 317 Licf) X (8 64x1 OE4 s/d) X (2.205X10E-6 lbimg) .~
(TMDL) X (DAYS/SEASON) @
(NON-IRRIGATED) + (SEPTIC) + (OPEN SPACE) *
(TMSL) X (10%) -

(TMSL) - (BKGND LOAD + MOS), IF <=0 THEN WLA 0

(URBAN) + (WASTEWATER) + (DARY AG) .~

= VALUE GIVEN__ =

TOTAL REDUCTIO

REDUCTION + (DAlRY POND), IF REDUCTION <= ’ R
o THEN TOTAL REDUCTION DAIRY POND

TOTAL AMMONIA _
o ESTIMATED WASTE LOAD PERCENT S ‘MASS "~
SEASONAL LOAD REDUCTION | REDUCTION LIMIT
(LBIYR) ___ (LBIYR) | (%) (LB/YR)

URBAN, - VALUESGIVEN s 1'-(MASS'L\lelEST.SEASONAiL" |

WASTEWATER (SEE TABLE D-10) LOAD) X 100%

NON-IRRIGATED e

DAIRY AGRICULTURE : = (EST. SEASONAL

DAIRY pond = (EST. SEASONAL , _ LOAD)

SEPTIC .. OAD) X SRR - (WASTE LOAD .

OPEN SPACE (REDUCT\ONNVASTE LOAD) REDUCTION) -

TOTAL

TOTAL NITROGEN

= SUMMATION OF ABOVE VALUES

ESTIMATED ~ WASTE LOAD PERCENT ‘MASS
SEASONAL LOAD REDUCTION REDUCTION” - LIMIT
_(LBIYR) (LBIYR) 4 (%)

WASTEWATER
NON—IRRIGATED .
DAIRY. AGRICULTURE
DAIRY pond

SEPTIC

OPEN SPACE

(LB/YR)

SAME AS ABOVE

TOTAL. -




SCENARIO 7A Average Seasonal Flows with Proportuonal Seasonal

Loadings plus Over Topping of Manure Ponds

(Winter Period: December - March)

TOTAL AMMONIA. - TOTAL NITROGEN
FLOW (cfs) . 556 . FLOW (cfs) 556 . -
CONC (mg-N/I) 050 CONC (mg-N/l) 370
TMDL (lb/d) 1,498 TMDL (Ib/d) 11,088
TMSL (lbfyr) 181,305 TMSL (ibfyr) 1,341,655
BKGND LOAD (lblyr) 14,617 BKGND LOAD (lblyr) 140,209
MOS (Iblyr) - 18,130 - MOS (Ibfyr) 134,165 .
WLA (Ib/yr) 148,557 WLA (Ib/yr) 1,067,190 - .
WASTE LOAD (biyr) 78,121 WASTE LOAD (Iblyr) . '508,055 = .
DAIRY POND (Ib/yr) 5595 DAIRY POND (lblyr) 33,607
REDUCTION (Ib/yr) 70,436 REDUCTION (Ibfyr) 468,235 .
TOTAL REDUCTION (Iblyr - 5,505 TOTAL REDUCTION (iblyr - . 33,607
TOTAL AMMONIA o . )
- ESTIMATED WASTE LOAD " PERCENT MASS
ANNUAL LOAD - REDUCTION REDUCTION LIMIT
. (LB/YR) (LB/YR) (%) - (LB/YR)
URBAN 16,174 o 0 16,174
WASTEWATER 30,003 0 0 30,003
NON-IRRIGATED 4,135 0 0 4,435
DAIRY AGRICULTURE 31,044 : 0 0 31 .944
DAIRY pond ©" 5,895 5,595 100
SEPTIC 0,568 0 0 9568r
OPEN SPACE 014 0 0 914
TOTAL 08,333 " 5,505 8 92,738 -
TOTAL NITROGEN
ESTIMATED  WASTE LOAD " PERCENT MASS
ANNUAL LOAD  REDUCTION REDUCTION LIMIT
(LBIYR) (LB/YR) (%) (LBIYR)
URBAN: - . 182,354 0 0 182,354 .. -
WASTEWATER 224,932 0 0 224932
NON-IRRIGATED - 79,968 0 0 ' 79,068
DAIRY, AGRICULTURE 191,669 0 "0 101, 669 :
DAIRY pond 33,607 33,607 100
SEPTIC . 28,700 0 0 28, 700
OPEN SPACE 31,631 0 0 31,631
TOTAL - 772,861 33,607 4 739,254 ..
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SCENARIO 7B: Average Seasonal Flows with Proportional Seasonal

Loadings plus Over Topping of Manure Ponds

(Spring Period: April - May)

80,970

2,968

20,146

TOTAL AMMONIA TOTAL NlTROGEN
FLOW (cfs) 67 FLOW (cfs) 67
CONC (mg-N/i) 0.50 CONG (mg-N/) 370 ¢
TMDL (b/d) 179 TMDL (Ib/d) 1,327
TMSL (Ibly) 10,942 - TMSL (iblyr) .
BIGND LOAD (byr) . . 5323 BKGND LOAD (i) 27,871
MOS (Iblyr) . 1004 MOS (Iblyr) 8,097
WLA (biyr) 4525 . WLA (iblyr) 45,002
WASTE LOAD (Ibiyr) 17,263 . WASTE LOAD (iblyr) 131,056
DAIRY POND (ib/yr) 2883 DAIRY POND (Iblyr) 17,312
REDUCTION (lblyr) 12738 REDUCTION (Ibyr) 86054
TOTAL REDUCTION (iblyr 15,621 TOTAL REDUCTION (lblyr 103,366
TOTAL AMMONIA -
ESTIMATED WASTE LOAD. PERCENT 'MASS
ANNUAL LOAD  REDUCTION REDUCTION LIMIT
(LBIYR) (LBIYR) _ (%) (LB/YR)
URBAN. 1,997 1,474 74 523
WASTEWATER 11,322 8,354 74
NON-IRRIGATED 511 0 0 st
DAIRY AGRICULTURE 3,944 2,910 74 1,034
DAIRY pond 2,883 2,883 100 o
SEPTIC - 4,699 0 0 4,699
OPEN SPACE 113 0 0 13
TOTAL 25,469 15,621 61 9,848
TOTAL NITROGEN | | 3
: ESTIMATED ~ WASTE LOAD . 'PERCENT MASS
ANNUAL LOAD.  REDUCTION REDUCTION LIMIT
(LBIYR) (LBIYR) - (%) (LBIYR)
URBAN - = 22,513 14,783 66 | 7,730
WASTEWATER 84,880 55,734 66 |
NON-IRRIGATED - 9,873 0 0 osr3
DAIRY AGRICULTURE 23,663 15,538 66 7825
DAIRY pond 17,312 17,312 100 SR I
SEPTIC - 14,003 o 0 14,003
OPEN SPACE 3.905 0 0 3,005
TOTAL 176,239 103,366 59 72,873
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SCENARIO 7C: Average Seasonal FIows with Proportlonal Seasonal

Loadings plus Over Topping of Manure Ponds

(Summer Period: June - September)

TOTAL AMMONIA

TOTAL NITROGEN
FLOW (cfs) 8. FLOW (cfs) 8
CONC (mg-Nft) 0507 CONC (mg-N/l) 3.70
TMDL (ib/d) 21 TMDL (Ib/d) 156
TMSL (Ib/yr) 2,567 TMSL (Iblyr) 18,994
BKGND LOAD (Ib/yr) 11,121 BKGND LOAD (Ib/yr) 34,549
MOS (Iblyr) - - 257 MOS (Ib/yr) 1,809
WLA (lbiyr) - . 0 WLA (Ibyr) o
WASTE LOAD (Ib/yr) . 504 " WASTE LOAD (Iblyr) 4,617
DAIRY POND (lblyn) 5,765 DAIRY POND (lbyr) 34,625
REDUCTION (Ibfyr) 504 REDUCTION (Ib/yr) - 4817
TOTAL REDUCTION (lblyr ' 6,359 TOTAL REDUCTION (lblyr * 30,242 -
TOTAL AMMONIA - g
' ESTIMATED WASTE LOAD PERCENT MASS
ANNUAL LOAD REDUCTION REDUCTION LIMIT
(LB/YR) (LBIYR) (%) . (LBYR)
URBAN. 200 200 100 0
WASTEWATER 0 0 0 0
NON-IRRIGATED 51 0 0 - Bl
DAIRY AGRICULTURE 394 394 - 100 0 -
DAIRY pond 5,765 5,765 100 IR
SEPTIC 11,059 0 0 11,059 -
OPEN SPACE 11 0 0 1 -
TOTAL 17,480 6,359 36 11,121
TOTAL NITROGEN |
' ESTIMATED WASTE LOAD PERCENT MASS
ANNUAL LOAD REDUCTION REDUCTION LIMIT
(LB/YR) (LB/YR) = - (%) (LB/YR)
URBAN . 2,251 ' 2,251 100 0
WASTEWATER 0 0 0 0
NON-IRRIGATED 087 0 0 087"
DAIRY AGRICULTURE 2,366 2,366 100 0
DAIRY pond 34,625 34,625 100 :
SEPTIC . 33,171 0 0 33,171
OPEN SPACE 391 0 0 ‘391
TOTAL 73,791 " 30,242 53 34,549
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SCENARIO 7D: Average Seasonal Flows with Proportlonal Seasonal

Loadings plus Over Topping of Manure Ponds"

(Fall Pgrlod. Oqtobgr - November)

0"

3858

TOTAL AMMONIA TOTAL NITROGEN
FLOW (cfs) 53 . FLOW (cfs) 353‘_.
CONC (mg-N/I) . 050 CONC (mg-N/) 3.70
TMDL (Ib/d) 142 TMDL (lb/d) 1,048
TMSL (Iblyr). 8,638 TMSL (Iblyr) 63,023
BKGND LOAD (Iblyr) . ..5182 BKGND LOAD (Iblyr) 25,072
MOS (lblyr) - 864 MOS (Ibyr) 6,392
WLA (Ibiyr) 2,502 WLA (Ib/yr) 32,459
WASTE LOAD (lb/yr) . 20,037 . WASTE LOAD (Iblyr) 151,528 -
DAIRY POND (lb/yr) 2,883, DAIRY POND (lb/yr) 17,312
REDUCTION (Ib/yr) 17,445.. _ REDUCTION (Ib/yr) 119,069 |
TOTAL REDUCTION (Iblyr '20.328_” TOTAL REDUCTION (ib/yr 136,381 '
TOTAL AMMONIA L
'  ESTIMATED ~ WASTE LOAD PERCENT ' MASS
ANNUAL LOAD REDUCTION REDUCTION LIMIT
(LBIYR) (LBIYR) (%) (LBIYR)
URBAN 1507 1,300 87 B 207
WASTEWATER 15,285 13,307 87 1,978
NON-IRRIGATED . 408 0 0 . 408 -
DAIRY -AGRICULTURE 3,155 2,747 87 408
DAIRY pond . 2,883 2,883 100 00
SEPTIC.. . ' 4,684 0 0 4,684 -
OPEN SPACE | 90 0 0 90 -
TOTAL " 28,102 20,328 72 7774
TOTAL NITROGEN .
'ESTIMATED ~ WASTE LOAD PERCENT _ - MASS
ANNUAL LOAD REDUCTION REDUCTION LIMIT
(LBIYR) (LBIYR) (%) (LB/YR)
URBAN 18 010 14152 79 .
WASTEWATER 114,588 980,042 79 24,546 ",
NON-IRRIGATED - 7,898 0 0 " 7,898
DAIRY AGRICULTURE . 18,930 .. 14,875 79 4,085
DAIRY pond 17,312 17,312 100 R B
SEPTIC, - ' 14,050 0 0 14,050 '
OPEN SPACE 3,124 0 0 3124
TOTAL - -, 193,012 136,381 70

57,531 .
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APPENDIX B

EXPANDED SCENARIOS 2, 3, & 6






LINE ITEM DESCRIPTION FOR SECENARIOS 2,3 &6

ATTAINMENT POINT: DESCRIPTION OF SCENARIO

DESCRIPTION (CONTINUED) -

SEASON PERIOD

TOTAL AMMONIA

TOTAL NITROGEN -

FLOW (cfs)" = VALUES GIVEN (SEE TABLE D-2)
CONC (mg-N/l) = VALUES GIVEN (SEE PAGES 25-26) ‘ ‘
TMDL (Ib/d) = (CONC. mg/L) x (FLOW cfs) x (28.317 Lfcf) X (8 64x10E4 s/d) X (2.205X10E-6 Iblmg) .
TMSL (Iblyr). . = (TMDL) X (DAYS/SEASON) ,
BKGND LOAD (Iblyr) = (NON-IRRIGATED) +(SEPTIC) + (OPEN SPACE) -
MOS (lbfyr) = (TMSL) X (10%)-
WLA (Iblyr) = (TMSL) - (BKGND LOAD'+ MOS), IF <=0 THENWLA=0
WASTE LOAD (lbiyr) = (URBAN) + (WASTEWATER) + (DAIRY AG)

DAIRY POND (lb/yr) =VALUE GIVEN
REDUCTION (Ibiyr) = (WASTE LOAD) - (WLA)

TOTAL REDUCTION (Iblyr= (REDUCTION) + (DAIRY POND), IF REDUCTION <=0

THEN TOTAL REDUCTION DAIRY POND

TOTAL AMMONIA e o
o ESTIMATED WASTELOAD '~ PERCENT MASS
SEASONAL LOAD REDUCTION =~ REDUCTION * LIMIT

(LBIYR) (LBIYR) (%) (LB/YR)
URBAN = VALUES DERIVED ' = 1 - (MASS LIMIT/EST.SEASONAL
WASTEWATER FROM TABLES LOAD) X 100% L
NON-IRRIGATED D-4 AND D-5 a2 L
DAIRY AGRICULTURE o = (EST. SEASONAL -
DAIRY pond = (EST. SEASONAL LOAD) ~
SEPTIC LOAD) X -(WASTELOAD
OPEN SPACE (REDUCTIONNVASTE LOAD) REDUCTION)
TOTAL = SUMMATION OF ABOVE VALUES
TOTAL NITROGEN

ESTIMATED WASTE LOAD PERCENT MASS
SEASONAL LOAD REDUCTION REDUCTION™ LIMIT

(LBIYR). _{LBIYR) . . (%) (LB/YR)
URBAN =~
WASTEWATER ,
NON-IRRIGATED . SAME AS ABOVE
DAIRY AGRICULTURE
DAIRY pond
SEPTIC .
OPEN SPACE
TOTAL
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SENARIO 2 - LAGUNA AT TRENTON-HEALDSBERG ROAD

ATTAINMENT POINT 1: Average Winter Storm Event Flow

with Storm Event Loadings '(Laguha' Reaches 5,6, & 7).

5655

620

64,683
0o

R
'644 vv o

TOTAL AMMONIA TOTAL NITROGEN
FLOW (cfs) 750 FLOW (cfs) 750
CONC (mg-N/l) 0.50 ' GONC (mg-N/) 3.70
TMDL (Ib/d) 2,023 " TMDL (Ib/d) 14,970
TMSL (Ib/yr) 44,507 . TMSL (Iblyr) . 329,348
BKGND LOAD (lb/yr) 2,658 . " BKGND LOAD (Ibfyi) 57517
MOS (Ibfyr) 4,451 MOS (Ibfyr) 32,935
WLA (Iblyr) 37,398 - C WLA(blyr) . 238,896
WASTE LOAD (lb/yr) 15,387 ' WASTE LOAD (Ib/yr) 123,078
DAIRY POND (lb/yr) 6,722 DAIRY POND (Ib/yr) 40,373
REDUCTION (Ib/yr) | 22,011 REDUCTION (Ib/yr) -115,818
TOTAL REDUCTION (Ib/yr 6,722 TOTAL REDUCTION (iblyr ‘ 40,373
TOTAL AMMONIA | L
ESTIMATED - WASTELOAD . PERCENT ' MASS
SEASONAL LOAD. . REDUCTION . - REDUCTION LIMIT
(LBIYR) (LB/YR) - (%) _ (LB/YR)
URBAN - 5,655 0 0
WASTEWATER .0 - 0 0 .
NON-IRRIGATED 1,814 0 0 1,814
DAIRY AGRICULTURE: . 0,732 0 0 : 9732 e
DAIRY pond 6,722 . .6,722 100 o
SEPTIC .- 215 "0 0 215 o
OPEN SPACE - 629 .0 0
TOTAL 24,767 8,722 27 18,045
TOTAL NITROGEN - e
ESTIMATED..  WASTE LOAD. PERCENT MASS
SEASONALLOAD ~ REDUCTION.  REDUCTION LIMIT
(LB/YR) (LB/YR) . (%) (LB/YR)
URBAN 64,683 0 0o
WASTEWATER 0 0 0 _ -
NON-IRRIGATED . 35,002 0. 0 135002
DAIRY AGRICULTURE 58,395 0 0 158,395
DAIRY pond 40,373 40,373 100 o
SEPTIC 644 0 0
OPEN SPACE 21,781 0 0 21,781 "
TOTAL 220,968 40,373 18 © 180595
B-2

pr— P e T

—tee



SENARIO 2 - LAGUNA AT-GUERNEVILLE ROAD _

ATTAINMENT POINT 2: Average Winter Storm Event Flow -

with Storm Event Loadings (Laguna Reaches 3 & 4).

TOTAL AMMONIA

13.521. -

0,882 .-

TOTAL NITROGEN =
FLOW (cfs) 826 FLOW (cfs) 826
CONC (mg-N/t) 0.50 CONC (mg-N/ty 3.70
TMDL (lb/d) 2,228 TMDL (b/d) 16,487
TMSL (Iblyr) . 49,017 TMSL (Ib/yr) 362,722
BKGND LOAD (lb/yr) 1,848 BKGND LOAD (Ib/yr) - 38,280
MOS (Iblyr) 4,002 MOS (lblyr) 36,272
WLA (Ibiyr) - - 42,267 WLA (Ibiyr) 288,161 .
WASTE LOAD (ib/yr) Co14742 0 WASTE LOAD (lb/yr) - 140,397
DAIRY POND (Ib/yr) oos DAIRY POND (ib/yr)
REDUCTION (Ib/yr) 27525 REDUCTION (Ibfyr) 147,764 -
TOTAL REDUCTION (blyr 2,259 - TOTAL REDUCTION (Ibfyr 13,521
TOTAL AMMONIA o _
ESTIMATED ~ WASTELOAD PERCENT MASS
SEASONAL LOAD.  REDUCTION REDUCTION LIMIT
(LBIYR) -~ - - (LB/YR) (%) (LB/YR)
URBAN . 9,882 0 0
WASTEWATER 1,755 0 0 1,755
NON-IRRIGATED 1,208 0 0 1,208
DAIRY AGRICULTURE 3,105 0 0
DAIRY pond 2,254 ©2,251 100 0
SEPTIC 185 0 0 185
OPEN SPACE 365 0 0 365
TOTAL - 18,841 - 2,254 12 16,590
TOTAL NITROGEN |
' ESTIMATED WASTE LOAD PERCENT MASS
SEASONAL LOAD  REDUCTION REDUCTION" -+ - LIMIT
(LBIYR) (LBIYR) (%) (LBIYR)
URBAN' 108,562 0 0 108,562
WASTEWATER 13,200 0 0 43.200
NON-IRRIGATED . 25,092 0 0 . 25,002 .
DAIRY AGRICULTURE 18,635 0 0 18,635
DAIRY pond 13,521 - 13,521 100 0
SEPTIC 556 0 0 556
OPEN SPACE 12,641 0 0 12,641 -
TOTAL 192,207 13821 7 178,686
B-3
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SENARIO 2 - LAGUNA AT OCCIDENTAL ROAD

ATTAINMENT POINT 3: Average Winter Storm Event Flow

with Storm Event Loadings (Laguna Reaches 1& 2).

11,193

8,888

0.
542 -

115404

TOTAL AMMONIA _ TOTAL NITROGEN
FLOW (cfs) 292 FLOW (cfs) 292
CONC (mg-N/) 0.50 CONC (mg-N/) 3.70
TMDL (lb/d) 788 - TMDL (Ib/d) " 5,828
TMSL (Iblyr) 17,328 TMSL (Iblyr) 128,226
BKGND LOAD (Ibfyr) 1,220 . BKGND LOAD (lbyr) 20,967
MOS (Iblyr) . - 1,733 MOS (Iblyr) 42,8237 -
WLA (Iblyr) - 14,376 WLA (Iblyr)’ 04,437
WASTE LOAD (Ibiyr) 20596 WASTE LOAD (iblyr) 140,251 "~
DAIRY POND.(ib/yr) 3,516 DAIRY POND (Ibiyr) 211160 -
REDUCTION (Ib/yr) . 6,220 REDUCTION (Ibiyr) 45814 '
TOTAL REDUCTION (lb/yr 9,736 TOTAL REDUCTION (lbiyr 66,930
TOTAL AMMONIA L
L ESTIMATED  WASTE LOAD, PERCENT . MASS
SEASONAL LOAD ~ REDUCTION REDUCTION LIMIT
(LB/YR) (LBIYR) . (%) (LB/YR)
URBAN 2,804 847 . 30 1957 .
WASTEWATER 1,755 530 o 30 1,225 ' -
NON-IRRIGATED 1,029 0 . 0 1,029
DAIRY AGRICULTURE 16,037 4,844 ‘ 30
DAIRY pond 3,516 3,516 : 100 S0
SEPTIC 175 0 o 0 175°
OPEN SPACE 16 0 = 0
TOTAL 25332 ..0736 38 15505 °
TOTALNITROGEN e
' ESTIMATED ~ WASTELOAD PERCENT. . MASS
SEASONAL LOAD ~ REDUCTION REDUCTION” . LIMIT
(LBIYR) _(LBYR) (%) (LB/YR)
URBAN . 30,829 10,071 S 33 20,758
WASTEWATER 13,200 4,312 Bt 33
NON-RRIGATED . 19,900 0 0 /19,900
DAIRY AGRICULTURE 96,222 31,432 33 64,790
DAIRY pond 21,116 21,116 o 100 G
SEPTIC. 525 0 ’ 0 525
OPEN SPACE 542 0 o 0
TOTAL 182,334 66030 87
B-4
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SENARIO 2 - LAGUNA AT STONEY POINT ROAD

ATTAINMENT POINT 4: . Average Winter Storm Event Flow

with Storm Event Loadings (Laguna Headwater Reach).

TOTAL NITROGEN _

4,858

TOTAL AMMONIA
FLOW (cfs) 260 FLOW (cfs) 260"
CONC (mg-Nfl). 050 CONC (mg-N/l) L 8,70
TMDL (ib/d) 701 TMDL (Ib/d) - 5,190 .
TMSL (lblyr) 15429 TMSL (Ibyr) 114,174
BKGND LOAD (Ib/yr) © 1,233 BKGND LOAD (lb/yr) 23,184
MOS (Ibyr) .- 1,543 MOS (Ibiyr) 11.417
WLA (blyr) - 12,653 WLA (Ibfyr) 79,572
WASTE LOAD (Iblyr) 12,190 WASTE LOAD (lb/yr) 84,430
DAIRY POND (Ib/yr) 4467 DAIRY: POND (ib/yr) 26,828
REDUCTION (Ibiyr) 463 REDUCTION (Ib/yr)
TOTAL REDUCTION (lbfyr_ 4,467 TOTAL REDUCTION (lb/yr 31,686 -
TOTAL AMMONIA | . _ o
o ESTIMATED WASTE LOAD PERCENT MASS
SEASONAL LOAD  REDUCTION REDUCTION LT
(LB/YR) (LB/YR) (%) (LB/YR)
URBAN = 1,627 0 0 1,627 -
WASTEWATER 0 0 0 o
~ NON-IRRIGATED 064 0 0 . 964
DAIRY AGRICULTURE 10,563 0 0 10,563
DAIRY pond 4,467 4,467 100 0
SEPTIC 151 0 0 151 .
OPEN SPACE 118 0 0 118
TOTAL | 17,890 4,467 25 13,423
TOTAL NITROGEN ,
ESTIMATED WASTE LOAD PERCENT MASS
SEASONAL LOAD  REDUCTION REDUCTION LIMIT
_ (LBIYR) (LBIYR) (%) (LB/YR)
URBAN. 21,054 1,211 6 10,843
WASTEWATER 0 0 0 5 0
NON-IRRIGATED - 18,642 0 0 18642
DAIRY AGRICULTURE 63,376 3,646 6 59,730
DAIRY pond 26,828 - 26,828 100 .0
SEPTIC . 455 0 0 455
OPEN SPACE 4,087 0 0 4,087 -
TOTAL 134,442 31,686 24 102,757




SENARIO 3 - LAGUNA AT TRENTON-HEALDSBERG ROAD

ATTAINMENT POINT 1: Winter Storm Event Flow with .

Cumulative Storm Event Loadings (Laguna Reaches 5,6, & 7). ]

3510 -
30437
v ‘..v 0 L " B

726
1,128

TOTAL AMMONIA - TOTAL NITROGEN .
FLOW (cfs) 8,502 FLOW (cfs) 8,502
CONC (mg-N/l) - 0.50 CONC {mg-N/l) 370
TMDL (Ib/d) 22,933 TMDL (Ib/d) 169,704 -
TMSL (Iblyr) - 504,526 - TMSL (Iblyr) 3,733,491
BKGND LOAD (Ibfyr) - 6,950 BKGND LOAD (Iblyr) 139,057
MOS (Ib/yr) 50,453 MOS (Iblyr) - 373,349
WLA (Ib/yr) - 447,115 WLA (Ibiyr) 3,220,184 -
WASTE LOAD (Iblyr) S 62,915 WASTE LOAD (Ibfyr) . 488,156
DAIRY POND (Iblyr) 16,95 . DAIRY POND (Ib/yr) 101,838
REDUCTION (lb/yr) . -384,200 REDUCTION (Ibiyr) 2732028
TOTAL REDUCTION (lblyr - 16,956 TOTAL REDUCTION (lblyr 101,838
TOTAL AMMONIA .
e ESTIMATED ~ WASTE LOAD ' PERCENT MASS
SEASONAL LOAD ~ REDUCTION - REDUCTION LIMIT
_(LBYR) (LB/YR)- . (%) . (LBIYR)
URBAN 19,968 0 0 19968 .
WASTEWATER 3,510 0 0 |
NON-IRRIGATED 5,105 0 0 5105
DAIRY AGRICULTURE 30,437 0 0
DAIRY pond 16,956 . 16,956 100
SEPTIC 726 0 0
OPEN SPACE 1,128 0 0
TOTAL 86,830 16,956 20 69874
TOTAL NITROGEN - |
S ESTIMATED  WASTELOAD. . PERCENT. MASS'
SEASONALLOAD ~ REDUCTION REDUCTION. LiMIT
{LB/YR) (LBIYR) - . (%) (LBIYR)
URBAN.. 225,128 0 o 225128
WASTEWATER 26,400 0 0 26,400
NON-IRRIGATED . 98,726 0 0 98,726
DAIRY AGRICULTURE 236,628 0 0 236628
DAIRY pond 101,838 -+-101,838 100 0
SEPTIC. 2,180 0 0 2,180
OPEN SPACE 39,051 0 0 39,051,
TOTAL 729,951 . 101,838 14 628,113
B-6
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SENARIO 3 - LAGUNA AT GUERNEVILLE ROAD

ATTAINMENT POINT 2: Winter Storm Event Flow with‘

Cumulative Storm Event Loadings (Laguna Reaches 3 & 4).

TOTAL AMMONIA

TOTAL NITROGEN
FLOW (cfs) 5,507 FLOW (cfs) 5,507
CONC (mg-N/I) 0.50 CONC (mg-N/l)
TMDL (Ib/d) 14,854 . TMDL (Ib/d) 100,022 -
TMSL (lblyr) . 326,796 - TMSL (Ib/yr) 2,418,294
BKGND LOAD (lb/yr) 4301 BKGND LOAD (lbfyr) 82,440
MOS (lblyr) 32,680 MOS (Iblyr) 241,829
WLA (Ibiyr) 280,816 . WLA (Ibiyr) 2,004,025
WASTE LOAD (Ib/yr) 47528 . . WASTE LOAD (lblyr) - 365,078
DAIRY POND (lb/yn) 110,234 - 'DAIRY POND (lblyr) . i 61,465
REDUCTION (lblyr) - 242288 REDUCTION (iblyr) .. . 1,728,947 -
TOTAL REDUCTION (ib/yr 110,234 TOTAL REDUCTION (Ib/yr 61,465
TOTAL AMMONIA e . . .
. ESTIMATED WASTE LOAD PERCENT MASS
| SEASONAL LOAD ~ REDUCTION ~  REDUCTION LIMIT
. {LB/YR) . (LBIYR) (%) - (LB/YR)
URBAN- 14,313 0 0 14,313 -
WASTEWATER 3,510 0 0 . 3,510
NON-IRRIGATED 3,291 0 0 3,291
DAIRY AGRICULTURE 29,705 0 0 © 29,705
DAIRY .pond 10,234 10,234 100 0
SEPTIC 511 0 0 511
OPEN SPACE 499 0 0 499
TOTAL 62,063 10,234 16 51,829
TOTAL NITROGEN . S
a ESTIMATED WASTE LOAD PERCENT MASS
SEASONAL LOAD  REDUCTION REDUCTION™ - LIMIT
(LB/YR) (LBIYR) . {%). . {LBIYR)
URBAN 160,445 0 0 160,445
WASTEWATER 26,400 0 0 26,400
NON-IRRIGATED . 63,634 ‘ 0 0 63,634
DAIRY AGRICULTURE 178,233 L 0 0 178,233
DAIRY pond 61,465 61,465 100 -0
SEPTIC 1,536 0 0 1,536
OPEN SPACE 17,270 0 0 17,270
TOTAL 508,983 61,465 12 447,518
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SENARIO 3 - LAGUNA AT OCCIDENTAL ROAD

ATTAINMENT POINT 3: Winter Storm Event Flow with |

Cumulativ.e’ Sto‘rr_‘n‘ Event'.‘,Loa'din'gs (Laguna Reaches 1& 2).

0"

TOTAL AMMONIA - TOTAL NITROGEN,
FLOW (cfs) - 2,210 .. FLOW (cfs) 2210
CONC (mg-N/i) 0.50 CONC (mg-N/i) 370
TMDL (lb/d) 5,961 TMDL (Ib/d) 44,113 -
TMSL (lbyr) 131,146 TMSL (lb/yr) 970,479
BKGND LOAD (Ib/yr) 2,453 BKGND LOAD (lb/yr) 44,151
MOS (Ibyr) 13,115 . MOS (Iblyr) 97,048
WLA (biyr). . 115,578. WLA (Ibyr) ~ . 829,280
WASTE LOAD (lbiyr) 32,786 -, . WASTE LOAD (ibfyr) 224,681
DAIRY POND (Ib/yr) 7983 DAIRY POND (lb/yr) 47,944
REDUCTION (Ibfyr) -82.792 REDUCTION (Ib/yr) 604,599
TOTAL REDUCTION (Ibfyr _ 7,983 TOTAL REDUCTION (Ib/yr 47,944
TOTAL AMMONIA v ,
ESTIMATED ~ WASTE LOAD PERCENT MASS
SEASONALLOAD ~ REDUCTION - REDUCTION LIMIT
(LB/YR). (LBIYR)... (%) _ (LB/YR)
URBAN = 4,431 0. | 0 4431
WASTEWATER 1,755 0 0 4,755
NON-IRRIGATED 1,993 0 0 1,903
DAIRY AGRICULTURE 26,600 . 0 0 26,600
DAIRY pond 7,983 . 7,983 100
SEPTIC 326 0 0 326
OPEN SPACE 134 0 0 134
TOTAL 43,222 7,983 18 35239
TOTAL NITROGEN .
ESTIMATED  WASTE LOAD . PERCENT .. MASS
SEASONAL LOAD  REDUCTION REDUCTION LIMIT
(LBIYR) (LB/YR) (%) (LBIYR)
URBAN _ 51,883 0 o 51,883
WASTEWATER 13,200 0 0 13,200
NON-IRRIGATED . 38,542 0 0 38,542
DAIRY AGRICULTURE 150,508 0 0 159,508 -
DAIRY pond 47,944 47,944 100 o
SEPTIC . 980 0 0 980
OPEN SPACE 4,629 0 0 4,629
TOTAL 316,776 47,044 15 268,832
B-8
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SENARIO 3 - LAGUNA AT STONEY POINT ROAD _

ATTAINMENT POINT 4: Winter Storm Event Flow with -

Cumulative Storm Event Loadings (Laguna Headwater Reach).

TOTAL AMMONIA TOTAL NITROGEN
FLOW (cfs) 1,041 FLOW (cfs) 1,041.
CONC (mg-N/I) 050 CONC (mg-N/1) 370 .
TMDL (Ib/d) 2,808 TMDL (Ib/d) 20,779,
TMSL (lblyr) . - 61,775 TMSL (lblyr) 457,135 .
BKGND LOAD (Iblyr) 1,233 BKGND LOAD (lb/yr) 23184
MOS (Iblyr) 6,178 MOS (Iblyr) 45714
WLA (Iblyr) 54,364 WLA (Iblyr) - 388,237 .
WASTE LOAD (lblyr) L1290 WASTE LOAD (iblyr) 84,430 ©
DAIRY POND (lb/yr) A48T DAIRY POND (Ib/yr) 26,828 -
REDUCTION (Iblyr) 42,174 - REDUCTION (Ib/yr) 303,807 -
TOTAL REDUCTION (lb/yr " 4,467 TOTAL REDUCTION (Ib/yr 126,828
TOTAL AMMONIA o ) _

ESTIMATED  WASTE LOAD PERCENT - MASS

SEASONAL LOAD  REDUCTION ~~*  REDUCTION - LIMIT

 (LBIYR) " - (LB/YR). - - %) (LB/YR)
URBAN 1,627 ‘, 0 0 1,62
WASTEWATER 0 } 0 0 T
NON-IRRIGATED 064 ‘ 0 0 084 ,
DAIRY AGRICULTURE 10,563 A 0 0 40,563 -
DAIRY pond 4,467 4,467 100 0
SEPTIC: 151 0 0 159"
OPEN SPACE 118 0 0 418
TOTAL 17,890 4,467 25 13,423
TOTAL NITROGEN | o

' ESTIMATED WASTE LOAD PERCENT - MASS
SEASONAL LOAD  REDUCTION REDUCTION . LIMIT

- (LBIYR) (LBIYR) (%) . (LB/YR)
URBAN 21,054 0 0 21,054
WASTEWATER 0 0 0 S0
NON-IRRIGATED . 18,642 0 0 - 18,642
DAIRY-AGRICULTURE 63,376 N 0 0 . 63,376
DAIRY pond 26,828 " 26,828 100 0
SEPTIC 455 0 0 455
OPEN SPACE 4,087 0 0 4,087 - -
TOTAL 134,442 26,828 20 107,614
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SENARIO 6 - LAGUNA AT TRENTON-HEALDSBERG ROAD

ATTAINMENT POINT 1: Average Winter Non-Storm Event ]

Flow with Non-Storm Lo"a:ding”s'(Laguna_:Rea‘ches 5,6, &{7)‘. 

TOTAL AMMONIA TOTAL NITROGEN
FLOW (cfs) 200 FLOW (cfs) 200
CONC (mg-N/i) 0.50 CONC (mg-N/) 3.70
TMDL (Ib/d) - 539 TMDL (ib/d) 3,992
TMSL (lblyr) = - 111,131 TMSL (ib/yr) 822,372
BKGND LOAD (Ib/yr) 8,047 . BKGND LOAD (Ib/yr) 24,113
MOS (iblyr) 11,113 MOS (Iblyr) 82,237« .
WLA (Ib/yr) 91971 © WLA (Ib/yr) 716,022
WASTE LOAD (ib/yr) B WASTE LOAD (b/yr) 0
DAIRY POND (Ibyr) 8722 DAIRY POND (b/yr) 40,373 -
REDUCTION (lb/yr) 91071 . REDUCTION (blyr) 602
TOTAL REDUCTION (lbiyr - 6722 TOTAL REDUCTION (lblyr 40,373
TOTAL AMMONIA - .
o ESTIMATED = WASTELOAD PERCENT MASS
SEASONAL LOAD ~ REDUCTION REDUCTION LIMIT
(LB/YR) (LBIYR) (%) (LBIYR)
URBAN . ..: 0 0 0 0
WASTEWATER 0 0 0 0 -
NON-IRRIGATED 0 0 0 0
DAIRY AGRICULTURE 0 0 0 0
DAIRY pond 6,722 8,722 100 L0
SEPTIC - 8,047 0 0 8,047 -
OPEN SPACE 0 0 0 0
TOTAL 14,769 6722 48 8,047 -
TOTAL NITROGEN ) _
ESTIMATED  WASTE LOAD PERCENT MASS
SEASONALLOAD ~ REDUCTION REDUCTION" LIMIT
(LB/YR) (LB/YR). (%) (LB/YR)
URBAN - 0 0 0 0
WASTEWATER 0 0 0 0
NON:-IRRIGATED - 0 0 0 0
DAIRY AGRICULTURE 0 0 0 0.
DAIRY:pond 40,373 40,373 100 R
SEPTIC - 24,113 0 0 24,113 ..
OPEN SPACE 0 0 0 0
TOTAL 64,486 40,373 63" 24,113
B-10
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SENARIO 6 - LAGUNA AT GUERNEVILLE ROAD

ATTAINMENT POINT 2: Average Winter Non-Storm Event

Flow with Non-Storm Loadings (Laguna Reaches 3 & 4).

TOTAL AMMONIA

TOTAL NITROGEN.

0

0

FLOW (cfs) 134 FLOW (cfs) 134
CONC (mg-N/l) 0.50 CONC (mg-N/I) - " 3.70
TMDL (ib/d) - 361 TMDL (Ib/d) 2 675
TMSL (iblyr) . T4,458 TMSL (iblyr) 550,989
BKGND LOAD (ib/yr) 6,934 BKGND LOAD (ib/yr) - 20,801
MOS (Ibiyr) 7,446, MOS (Ibfyr) 55,000
WLA (Ibfyr) - 80,078 - WLA (Ib/yr) 475,089
WASTE LOAD (lbfyr) 28,550 WASTE LOAD (Ib/yr) 199,000
DAIRY POND (ib/yr) 2.251 DAIRY POND (ibyr) 13.521
REDUCTION (ib/yr) -33,528 - REDUCTION (Ib/yr) 276,089
TOTAL REDUCTION (lb/yr 2251 TOTAL REDUCTION (lblyr 13,521
TOTAL AMMONIA -

ESTIMATED WASTE LOAD PERCENT MASS

. SEASONALLOAD  REDUCTION REDUCTION LIMIT
(LB/YR) (LB/YR) (%) (LBIYR) .

URBAN 0 0 0 0
WASTEWATER 26,550 0 0 26,550
NON-IRRIGATED 0 0 0 A
DAIRY AGRICULTURE 0 0 0 0
DAIRY pond 2,251 2,251 100
SEPTIC 6,934 0 0 6,034
OPEN SPACE 0 0 0 REE
TOTAL 35,735 2,251 6 33,484 -
TOTAL NITROGEN |

ESTIMATED WASTE LOAD PERCENT MASS

SEASONAL LOAD ~ REDUCTION REDUCTION - LIMIT

 (LBIYR) (LBIYR) (%) _ (LBIYR)
URBAN .- 0 0 0 o
WASTEWATER 199,000 0 0 199,000
NON-IRRIGATED - 0 0 0 a 0
DAIRY AGRICULTURE 0 | 0 0 0.
DAIRY pond 13,521 43,521 100 0
SEPTIC 20,801 0 0 20,801
OPEN SPACE 0 0 0 E
TOTAL 233,322 13,521 6 210,801
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SENARIO 6 - LAGUNA AT OCCIDENTAL ROAD

ATTAINMENT POINT 3: Average Winter Non-Storm Event

Flow with‘Non-Storr‘n‘ Loadings (Laguna Reaches 1 &:2‘). »

0
Ov
0.

TOTAL AMMONIA TOTAL NITROGEN
FLOW (cfs) 70 FLOW (cfs) - 70
CONC (mg-N/l) 0.50 CONC (mg-N/l) 3.70 .
TMDL (Ib/d) 189 TMDL (Ib/d) 1,307 -
TMSL (lblyr) 38,806 . TMSL (lbiyr). 287,830
BKGND LOAD (lblyr) 6,552 BKGND LOAD (Ib/yr) 19,660 .
MOS (Iblyr) - 3,800 MOS (blyr) 28,783
WLA (iblyr) - 28,454 WLA (Ib/yr) 230,388
WASTE LOAD (Ib/yr) 26,550 WASTE LOAD (lb/yr) 199,000 -
DAIRY POND (Ib/yr) 3,516 DAIRY POND (lb/yr) 21,118
REDUCTION (Ib/yr) -1,904 REDUCTION (Ibfyr) - - 40,388
TOTAL REDUCTION (lb/yr 3,516 TOTAL REDUCTION (Ib/yr 21,116 °
TOTAL AMMONIA
: ESTIMATED WASTE LOAD PERCENT  MASS
SEASONALLOAD  REDUCTION REDUCTION LIMIT
‘ (LB/YR) (LB/YR) %) (LBIYR)
URBAN 0 0 o T o
WASTEWATER 26,550 0 0 26,550 -
NON-IRRIGATED 0 0 0 o
DAIRY AGRICULTURE 0 0 0 0
DAIRY pond 3,516 3,516 100 o
SEPTIC - 6,552 0 0 6,552
OPEN SPACE 0 0 0 0
TOTAL - 36,618 3,516 10 33,102
TOTAL NITROGEN )
. 'ESTIMATED  WASTE LOAD PERCENT MASS
SEASONALLOAD ~ REDUCTION REDUCTION LIMIT
(LBIYR) (LB/YR) (%) (LB/YR)
URBAN 0 0 | o o
WASTEWATER 199,000 0 0 199,000.
NON-IRRIGATED . 0 0 0 T
DAIRY AGRICULTURE 0 0 0 0
DAIRY pond 21,116 21,116 100 0
SEPTIC 19,660 0 0 19,660
OPEN SPACE 0 0 0
TOTAL 230,776 21,116

B-12

218,660




SENARIO 6 - LAGUNA AT STONEY POINT ROAD

ATTAINMENT POINT 4: Average Winter Non-Storm Event

Flow and Non-Storm Loadings (Laguna Headwater Reach).

TOTAL AMMONIA TOTAL NITROGEN
FLOW (cfs) 30 FLOW (cfs) 30
CONC (mg-N/I) 0.50 CONC (mg-N/i) 3.70
TMDL (Ib/d) 81 TMDL (Ib/d) 599
TMSL (Iblyr) 16,670 TMSL (Iblyr) 123,356
BKGND LOAD (Ib/yr) 335 BKGND LOAD (lblyr) 17,044
MOS (iblyr) 1,667 MOS (Iblyr) 12,336
WLA (Ib/yr) 14,668 WLA (ib/yr) 03,976
WASTE LOAD (Iblyr) 0 WASTE LOAD (Ib/yr) 0
DAIRY POND (Ib/yr) 4,467 DAIRY POND (lbiyr) 26,828
REDUCTION (lb/yr) -14,668 REDUCTION (Ib/yr) .93,976
TOTAL REDUCTION (Ib/yr 4,467 TOTAL REDUCTION (Iblyr 26,828
TOTAL AMMONIA
ESTIMATED WASTE LOAD PERCENT MASS
~ SEASONALLOAD . REDUCTION REDUCTION, LIMIT
(LB/YR) (LB/YR) %) (LBIYR)
URBAN 0 0 0 0
WASTEWATER 0 0 0 0
NON-IRRIGATED 0 0 0 0
DAIRY AGRICULTURE 0 0 0 0
DAIRY pond 4,467 4,467 100 0
SEPTIC 335 0 0 335
OPEN SPACE 0 0 0 0
TOTAL 4,802 4,467 03 335
TOTAL NITROGEN |
ESTIMATED WASTE LOAD PERCENT MASS
SEASONAL LOAD  REDUCTION REDUCTION LIMIT
(LB/YR) (LB/YR) (%) (LB/YR)
URBAN 0 0 0 0
WASTEWATER 0 0 0 0
NON-IRRIGATED . 0 0 0 0
DAIRY AGRICULTURE 0 0 0 0
DAIRY pond 26,828 26,828 100 0
SEPTIC 17,044 0 0 17,044
OPEN SPACE 0 0 0 0
TOTAL 43,872 26,828 61 17,044
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APPENDIX C

SELECTED SCENARIO

P






LINE ITEM DESCRIPTION FOR SELECTED SECENARIO

ATTAINMENT POINT: DESCRIPTION OF SCENARIO

SEASON: PERIOD-

DESCRIPTION (CONTINUED)

TOTAL NITROGEN_

TOTAL AMMONIA

FLOW (cfs) = VALUES GIVEN (SEE TABLE D-2)

CONC (mg-N/l) = VALUES GIVEN (SEE PAGES 25-26) : ' :
TMDL (Ib/d) = (CONC. mg/L) x (FLOW cfs) x (28.317 L/cf) X (8.64x10E4 s/d) X (2.205X10E-6 Ib/mg) -
TMSL (tblyr) - = (TMDL) X (DAYS/SEASON) .
BKGND LOAD (lb/yr) = (NON-IRRIGATED) + (SEPTIC) + (OPEN SPACE)

MOS (Iblyr) = (TMSL) X (10%) '

WLA (biy) = (TMSL) - (BKGND LOAD + MOS), IF <=0 THENWLA=0

WASTE LOAD (Ib/yr) - (URBAN) + (WASTEWATER) + (DAIRY AG)

DAIRY POND (lbiyr) = VALUE GIVEN.

REDUCTION (Iblyr) = (WASTE LOAD) - (WLA) |

TOTAL REDUCTION (Iblyr" (REDUCTION) + (DAIRY POND) IF REDUCTION <=0
THEN TOTAL REDUCTION = DAIRY POND

TOTAL AMMONIA
: ESTIMATED  WASTE LOAD - PERCENT MASS -
SEASONAL LOAD . REDUCTION - REDUCTION LIMIT
(LB/YR) (LB/YR) () (LBIYR)
URBAN = VALUES GIVEN =1- (MASS LIMIT/EST SEASONAL
WASTEWATER (SEE TABLES LOAD) X 100% _
NON-IRRIGATED D-10 THRU D-13) _ ; _
DAIRY AGRICULTURE = (EST. SEASONAL -
DAIRY pond = (EST. SEASONAL LOAD) ~
SEPTIC LOAD) X - (WASTE LOAD
OPEN SPACE (REDUCTION/WASTE LOAD) REDUCTION)
TOTAL = SUMMATION OF ABOVE VALUES
TOTAL NITROGEN : .
ESTIMATED WASTE LOAD - PERCENT MASS
SEASONAL LOAD REDUCTION REDUCTION™ - LIMIT
(LBIYR) (LBIYR) (%) - (LB/YR)
URBAN -
WASTEWATER
NON-=IRRIGATED - SAME AS ABOVE
DAIRY AGRICULTURE
DAIRY pond .
SEPTIC.
OPEN SPACE
TOTAL
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LAGUANA AT TRENTON-HEALDSBERG ROAD

ATTAINMENT POINT 1: Average Winter Seasonal Flow and

Estimated Seasonal Loadings (Mass L|m|t + Proporhonal Loadlngé) —
(Laguna Reaches 5,6, & 7). | -

Winter Period: December - March

30,004 -

0568 . .

31‘!94‘,4 ,
0

TOTAL AMMONIA TOTAL NITROGEN . .
FLOW (cfs) 556 FLOW (cfs) 556
CONC (mg-Nil) 0.50 'CONC (mg-N/l) 370
TMDL (ib/d) 1,498 TMDL (Ib/d) 11,088
TMSL (Ib/yr) 181,305 TMSL (Iblyr) 1,341,655
BKGND LOAD (Ib/yr) 14.616 BKGND LOAD (iblyr) 140,200 -
MOS (fbyr) 18130 . MOS(bhyr) 134,165 -
WLA (Ib/yr) 148 558 " WLA (blyr) ' 1,067,190
WASTE LOAD (Iblyr) 78122 WASTE LOAD (Iblyr) "'508.954
DAIRY POND {Ib/yr) 2218 DAIRY POND (Ib/yr) RIS
REDUCTION (Ib/yr) 70436 REDUCTION (Ib/yr) 468236
TOTAL REDUCTION (Iblyr) 2,218’ " TOTAL REDUCTION {lb/yr) ' 13,323
TOTAL AMMON|A‘ | oo ,
ESTIMATED " WASTE LOAD " PERCENT MASS
SEASONAL LOAD REDUCTION REDUCTION LIMIT
(LBIYR) (LB/YR) (%) (LB/YR) |
URBAN 16474 0 0 16,174
WASTEWATER 30,004 " 0 0 ,
NON-IRRIGATED 4134 0 0 4134
DAIRY AGRICULTURE 31,944 0 0
DAIRY pond 2218 9218 100
SEPTIC . .. 9,568 0 0
OPEN SPACE 914 0. 0 914
TOTAL 94,956 2,218 2 92,738
TOTAL NITROGEN _ -
= ESTIMATED = WASTE LOAD - PERGENT .. " MASS
SEASONAL LOAD REDUCTION .- REDUCTION LIMIT
(LBIYR) (LBIYR) - - (%) (LBIYR)
URBAN 182,353 0 0 182,353
WASTEWATER 224932 0 0 224,932
NON-IRRIGATED . 79,969 0 0 “79.969
DAIRY AGRICULTURE 191,669 0 0 191,669
DAIRY pond 13.323 13,323 100 0
SEPTIC 28,690 0 0 28,609
OPEN SPACE 31.631 0 0 31631
TOTAL 752,576 13 323 o 2 739,253
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LAGUANA AT GUERNEVILLE ROAD
ATTAINMENT POINT 2: Average Winter Seasonal FIow and
Estimated Seasonal Loadings (Mass Limit + Proportional Loadmgs)'

(Laguna Reaches 3-& 4).

Winter Period: December - March

405 .

TOTAL AMMONIA TOTAL NITROGEN -
FLOW (cfs) - - 373 FLOW (cfs) 373
CONC (mg-N/l) 0.50 CONC {mg-N/l) 3.70
TMDL (b/d) .. - 1,005 TMDL (Ib/d)" 7,440
TMSL (Iblyr) 121,655 TMSL (lbfyr) 900,249 -
BKGND LOAD (ib/yr) 9,809 BKGND LOAD (Ib/yr) 85,752
MOS (Iblyr) 12,166 - . MOS (Ib/yr) - 90,025
WLA (lb/yr) 99,681 WLA (Ib/yr) 724,472
WASTE LOAD (lbiyr) 65 658 . WASTE LOAD (Ib/yr) . 499,261
DAIRY POND (lblyr) 743 DAIRY POND (lb/yr) 4,462
REDUCTION (lb/yr) 234,023 REDUCTION (lb/yr) . 225,211
TOTAL REDUCTION (lb/yr) 743 - TOTAL REDUCTION (lblyr) - : 4,462
TOTAL AMMONIA- :

R ESTIMATED WASTE LOAD ~ PERCENT MASS

SEASONAL LOAD REDUCTION REDUCTION * LIMIT
(LB/YR) ° (LBIYR) - (%), . (LB/YR)

URBAN \ 11,593 0 0 11,593
WASTEWATER ‘ 30,004 0 0 30,004
NON-IRRIGATED 2,665 0 0 2,665
DAIRY AGRICULTURE 24,061 0 0 24,061 -
DAIRY pond 743 743 100 0.
SEPTIC 6,739 0 0 6,739
OPEN SPACE 405 0 0
TOTAL 76,210 - 743 1 75,467
TOTAL NITROGEN

‘ ESTIMATED °~ WASTE LOAD PERCENT - MASS

SEASONAL LOAD  REDUCTION REDUCTION ™ LIMIT
(LBIYR) (LB/YR) .- (%) (LB/YR)

URBAN 129,960 0 0 120,960
WASTEWATER 224,932 0 0 224932
NON-IRRIGATED . 51,544 0 0 - 51,544
DAIRY AGRICULTURE 144,369 , 0 0 144,369
DAIRY pond 4,462 4,462 100 0
SEPTIC 20,220 0 0 20220
OPEN SPACE 13,988 0 0 13,088
TOTAL 580,475 - © 4,462 ‘ 1 585,013
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LAGUANA AT OCCIDENTAL ROAD

ATTAINMENT POINT 3: Average Winter Seasonal Flow and

Estimated Seasonal Loadings (Mass L|m|t + Proportlonai Loadlngs)

(Laguna Reaches 1 & 2).

Winter Period: December - March

P,

31,219

TOTAL AMMONIA TOTAL NITROGEN
FLOW (cfs) . 195 FLOW (cfs) 195
CONC (mg-N/) 0.50 o CONC (mg-N/i) 3.70
TMDL (Ib/d) 527 . TMDL (Ib/d) 3897
TMSL (biyr) 63,729 TMSL (Iblyr) 471,596 -
BKGND LOAD (Ib/yr) 6,024 BKGND LOAD (Iblyr) 47,874
MOS (Ib/yr) 6.373 MOS (Ib/yr) 47460 ¢
WLA (blyr) & 51332 WLA (biyr) 376,562
WASTE LOAD (iblyr) 40137 - WASTE LOAD (Ib/yr) 283,766
DAIRY POND (lblyr) 1160 | DAIRY POND (lb/yr) 6968
REDUCTION (Ib/yr) _ 11,195 REDUCTION (Ib/yr) 92796
TOTAL REDUCTION (Ibiyr) 1, 160 TOTAL REDUCTION (Iblyr) 6,968
TOTAL AMMONIA -
ESTIMATED - WASTE LOAD ~ PERCENT . MASS
SEASONAL LOAD  REDUCTION REDUCTION LIMIT
(LBIYR) (LBIYR) . (%) (LBIYR)
URBAN , 3,589 0 : o 3589
WASTEWATER' 15,002 0 0 15.002
NON-IRRIGATED 1,614 0 0 1614
DAIRY AGRICULTURE 21546 0 0 21545
DAIRY pond 1,160 1,160 100 0
SEPTIC . 4301 0 0 4301
OPEN SPACE 109 0 0 109
TOTAL 47,321 1,160 2 46,161
TOTAL NITROGEN _ o
ESTIMATED -~ WASTELOAD 'PERCENT . " MASS
SEASONAL LOAD. REDUCTION | REDUCTION LIMIT
(LBIYR) (LBIYR) .. (%) (LBIYR)
URBAN = 42,025 0 0 42025
WASTEWATER 112466 0 0 112466 "
NON-IRRIGATED . 31.219 0 0
DAIRY AGRICULTURE 129275 ‘ 0 0 129.275
DAIRY pond 6.968 . 6,968 100 e
SEPTIC .~ 12,906 o 0 12,006 -
OPEN SPACE" 3,749 0 0 3,749
TOTAL 338,608 6.068 2
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LAGUANA AT STONEY POINT ROAD:

ATTAINMENT POINT 4: Average Wlnter Seésonal Flow and

Estimated Seasonal Loadings (Mass Limit + Proportional Loadmgs)

(Laguna Headwater Reach).

Winter Period: December - March

TOTAL AMMONIA TOTAL NITROGEN" -
FLOW (cfs) 84 FLOW (cfs) 84
CONC (mg-N/). 0.50 CONC (mg-N/1) 370
TMDL (ib/d). " - 225 TMDL (ib/d) - 1,669 °
TMSL (Ib/yr) -- 27,285 TMSL (blyr) 201,912
BKGND LOAD' (lb/yr) 2,874 BKGND LOAD (Ib/yr) 24,403
MOS (Ib/yr) 2,729 MOS (Iblyr) 20,191
WLA (Ib/yr) 21,683° - WLA (Iblyr) 157,318
WASTE LOAD (lbfyr) 9,874 - WASTE LOAD (lb/yr) 68,389
DAIRY POND (ib/yr) 1,474 DAIRY POND (lb/yr) 8,853
REDUCTION (ib/yr) - 11,809 REDUCTION (Ib/yr) 88,929
TOTAL REDUCTION:(lblyr) 1,474 TOTAL REDUCTION (Ib/yr) 8,853
TOTAL AMMONIA | | .
B ESTIMATED ' WASTELOAD - PERCENT: MASS
SEASONAL LOAD REDUCTION REDUCTION - LIMIT
-(LBIYR) _ (LB/YR) . (%) (LB/YR)
URBAN 1,318 - 0 0 1,318
WASTEWATER _ 0 0 0 o
NON-IRRIGATED 781 0 0 781
DAIRY AGRICULTURE 8,556 0 0 8,556
DAIRY pond 1,474 1,474 100 -0
SEPTIC . 1,007 0 0 1,907
OPEN SPACE 96 0 0 96
TOTAL 14,222 1,474 10 12,748
TOTAL NITROGEN
ESTIMATED  WASTE LOAD PERCENT MASS
SEASONAL LOAD  REDUCTION REDUCTION LIMIT
(LB/YR) (LBIYR): (%) (LB/YR)
URBAN ) 17,054 0 0 17054.\ o
WASTEWATER 0 0 0 o
NON-IRRIGATED . 15,100 0 0 15100 L
DAIRY AGRICULTURE 51,335 0 0 - 51,335
DAIRY pond 8,853 - 8,853 100 0
SEPTIC 5,993 0 0 5,993
OPEN SPACE 3,310 0 0 3,310
TOTAL 101,645 ~ '8,853 9 92,792 .. . -
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LAGUANA AT TRENTON HEALDSBERG ROAD..

ATTAINMENT POINT 1:- Average Spring Seasonal Flow and

Estimated Seasonal Loadmgs (Mass L|m|t + Proportlonal LoadmgS)

(Laguna Reaches‘s 6, & 7)

Spring Period: April - May

2333

1,185 7
S5

e

9872 .
oo
3905

TOTAL AMMONIA TOTAL NITROGEN .
FLOW (cfs) 67 FLOW (cfs) 67
CONC (mg-N/} 0.50 CONC (mg-N/l) 3.70
TMDL (ib/d) - 179, TMDL (Ib/d) 1,327
TMSL (Iblyr) . 10,042 TMSL (iblyr) 80,970
BKGND LOAD (lbiyr) 532 BKGND LOAD (Ib/yr) 27 871
MOS (Ibiyr) * 1004 MOS (Iblyr) . 8097
WLA (lofyr) - 452 WLA (Ib/yr) 45,002
WASTE LOAD {Iblyr) . 4458 WASTE LOAD (lbyr) 43184
DAIRY POND (lb/yr) _ 1143 DAIRY POND (Ib/yr) 6:863
REDUCTION (Ib/yn) | .68 REDUCTION (Ib/yr) 1,818
TOTAL REDUCTION (biyr) 1,143 TOTAL REDUCTION (blyr) ) 863
TOTAL AMMONlA _ ,
ESTIMATED = WASTE LOAD . PERCENT MASS
SEASONAL LOAD  REDUCTION- REDUCTION LIMIT
(LB/YR) (LBIYR) 6) . . (LBIYR)
URBAN . 939 0 0 939
WASTEWATER 2,333 0 0
NON-IRRIGATED 510 0 0 510
DAIRY AGRICULTURE 1,185 | 0 0
DAIRY pond 1143 1,143 100 o "
SEPTIC - ¢ . 4,698 o 0 4,698
OPEN SPACE 114 0 0
TOTAL 10,023 1,143 10 9,780
TOTAL NITROGEN _ _ L
o ESTIMATED . WASTE LOAD . PERCENT . " MASS
SEASONAL LOAD  REDUCTION REDUCTION LIMIT
(LBIYR) (LBIYR). %) . (LBIYR)
URBAN . - 11,737 0 0o 1737
WASTEWATER 23,278 0 0 23978
NON-IRRIGATED . 9.872 0 0
DAIRY AGRICULTURE 8,168 0 0 8168
DAIRY pond 6,863 6,863 100 o
SEPTIC . - 14,004 0 0 14,004
OPEN SPACE 3,905 0 0
TOTAL" 77,918 6,863 . 9
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LAGUANA AT GUERNEVILLE ROAD

ATTAINMENT POINT 2: Average Spring Seasonal Flow and

(Laguna Reaches 3 & 4).

Estimated Seasonal Loadings (Mass Limit + Proportional Loadlngs)3-~ v

Spring Period: April - May

TOTAL AMMONIA TOTAL NITROGEN!
FLOW (cfs) 45 FLOW (cfs) 45
CONC (mg-N/) 10.50 CONC (mg:N/i) 370 -
TMDL (ib/d) - 120 . TMDL (ib/d) 891 -
TMSL (Iblyr) ° 7,342 TMSL (Ib/yr) 54,329
BKGND LOAD (lb/yr) 3,689 BKGND LOAD (Ib/yr) 18,020
MOS (Iblyr) 734 MOS (Ib/yr) 5433
WLA (Ib/yr) 2,919 WLA (Ib/yr) 30876 -
WASTE LOAD (Ib/yr) 8.006 WASTE LOAD (Ib/yr) 70,115
DAIRY POND (lbryr) 383 DAIRY POND (lb/yr) 12209 -
REDUCTION (Ib/yr) - 5177 REDUCTION (ib/yr) 39,230
TOTAL REDUCTION (Ib/yr) 5,560 TOTAL REDUCTION (lb/yr) 41,538
TOTAL AMMONIA - ' B
S ESTIMATED  WASTE LOAD *° PERCENT MASS
SEASONAL LOAD REDUCTION | REDUCTION' LIMIT
(LBIYR) _(LBIYR) (%) (LB/YR)
URBAN 1,036 662 64 373
WASTEWATER 6.471 14,138 64 - 2,333
NON-IRRIGATED 329 0 0 320
DAIRY AGRICULTURE 589 377 64 212
DAIRY pond 383 383 100 0
SEPTIC - 3,300 0 0 3,300
OPEN SPACE 51 0 0 51
TOTAL 12,168 5,560 46 6,608
TOTAL NITROGEN
' ESTIMATED  WASTE LOAD PERCENT MASS
SEASONAL LOAD REDUCTION REDUGTION LIMIT
(LB/YR) . (LB/YR)' (%) (LBIYR)
URBAN 11,965 " 6,696 56 5,260
WASTEWATER 52,862 29,583 56 23,278 - -
NON-IRRIGATED . 6.363 0 0 ¢ 6,363
DAIRY AGRICULTURE 5.287 2,059 56 2328
DAIRY pond , 2.209 2.299 100 0 -
SEPTIC 9930 0 0 9,030
OPEN SPACE 1.727 0 0 1,727
TOTAL 00,434 41,538 46 48,896 -
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LAGUANA AT OCCIDENTAL ROAD

ATTAINMENT POINT 3: Average Spring Seasonal Flow and

Estimated Seasonal Loadings (Mass L|m|t + Proportional Loadlngs)
(Laguna Reaches 1 & 2).

Spring Period: April - May

3461

1100

3854
3423
6,338 :
463

TOTAL AMMONIA - TOTAL NITROGEN
FLOW (cfs) 23 FLOW (cfs) 23
CONC (mg-N/l) 050 ° CONC (mg-N/l) 3.70
TMDL (Ib/d) 63 TMDL (Ib/d) 466
TMSL (Ib/yr) 3,845 TMSL (Ibfyr) 28,455
BKGND LOAD (Ib/yr) 2,325 BKGND LOAD (Ib/yr) 10,655
MOS (Ibiyr) 385 MOS (Ib/yr) 2,846
WLA (blyr) - 1136 WLA (Ibiyr) 14.955
WASTE LOAD (iblyr) 7.938 WASTE LOAD (Ib/yr) 60,898
DAIRY POND {lb/yr) 508 DAIRY POND (lb/yr) 3,500
REDUCTION (lb/yr) 6,803 REDUCTION (Ib/yr) 45,944
TOTAL REDUCTION (Iblyr) _ . 7,401 TOTAL REDUCTION (lb/yr) 49,534
TOTAL AMMONIA S
ESTIMATED =~ WASTE LOAD PERCENT MASS
SEASONAL LOAD  REDUCTION REDUCTION | LIMIT
(LB/YR) (LBIYR) - (%) ‘ (LB/YR)
URBAN 333 . 285 86° 48
WASTEWATER 5,661 4,851 86 810 -
NON-IRRIGATED 109 o 0 109
DAIRY AGRICULTURE 1,045 1,667 86 278
DAIRY pond 508 508 100 o
SEPTIC 2,112 0 0 2112
OPEN SPACE 14 0 0
TOTAL _ 10861 . 7,401 68
TOTAL NITROGEN L
ESTIMATED  WASTE LOAD PERCENT MASS
SEASONAL LOAD  REDUCTION . REDUCTION LIMIT
(LB/YR) _(LBIYR) (%) (LB/YR)
URBAN 4517 3408 75 N
WASTEWATER 42,440 32018 75 10,422
NON-IRRIGATED 3,854 R 0
DAIRY AGRICULTURE 13.941 10517 75
DAIRY pond 3,590 .3,590 100 0
SEPTIC . 6,338 0 0
OPEN SPACE 463 0 0
TOTAL 75,143 49,534 66
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LAGUANA AT STONEY POINT ROAD

ATTAINMENT POINT 4: Average Sprin Seésonal Flow and

Estimated Seasonal Loadings (Mass Limit + Proportlonal Loadlﬁqs)

(Laguna Headwater Reach).

Spring Period: April - May

53 ...~

0 . .

TOTAL AMMONIA ° TOTAL NITROGEN
FLOW (cfs) 10 FLOW (cfs) 10
CONC (mg-N/l) 0.50 CONC (mg-N/l) 3.70
TMDL (lb/d) - 27 - TMDL (Ib/d)’ 200
TMSL (Ibyr) 1,647 - TMSL (Ib/yr)-- 12,188 -
BKGND LOAD (lb/yr) v 1,089 BKGND LOAD (Ib/yr) 5,216
MOS (Ib/yr) 165" MOS (Iblyr) - 1219
WLA (Ib/yr) . 303 WLA (Ib/yr) 5,753
WASTE LOAD (iblyr) 2190 WASTE LOAD (Ib/yr) 8443
DAIRY POND {Ib/yr) 759 DAIRY POND (Ib/yr) 4561 -
REDUCTION (ib/yr) - 826 REDUCTION (Ib/yr) 12690
TOTAL REDUCTION (ib/yr) ' 1,585 TOTAL REDUCTION (lblyr) : - 7251
TOTAL AMMONIA -~ | L -
- ESTIMATED  WASTE LOAD - i~ PERCENT - MASS
SEASONAL LOAD REDUCTION REDUCTION LIMIT
. (LBIYR) (LBIYR) . (%)’ (LB/YR)
URBAN . 163 110 88
WASTEWATER 0 0 0 .0 .
NON-IRRIGATED 96 0 0 © 9B
DAIRY AGRICULTURE 1,056 715 68 341
DAIRY pond 759 . 759 100 0
SEPTIC 081 0 0
OPEN SPACE 12 0 0 12
TOTAL 3,067 1,585 52 1,482
TOTAL NITROGEN S
. ESTIMATED WASTE LOAD" PERCENT MASS
SEASONAL LOAD REDUCTION " REDUCTION - LIMIT
(LBIYR). . {(LBIYR) (%) (LB/YR)
URBAN 2,105 671 32 1434.
WASTEWATER 0 0 - 0 0
NON-IRRIGATED - 1,864 0 0 1,864
DAIRY AGRICULTURE 6,338 - 2,019 32 4319 -
DAIRY pond 4,561 + 4,561 100 ‘
SEPTIC . 2,043 0 0 2,943
OPEN SPACE 409 0 0 409 .
TOTAL _ 18,220 7,251 40 10,969 -
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LAGUANA AT TRENTON-HEALDSBERG ROAD

ATTAINMENT POINT 1: Average Summer Seasonal Flow and

Estimated Seasonal Loadings (Mass L|m|t +. Proportlonal Loadlngs)

(Laguna Reaches 5,6, & 7).

Summer Period: June - September

1231

TOTAL AMMONIA TOTAL NITROGEN |
FLOW (cfs) 8 FLOW (cfs) 8
CONC (mg-N/l) 050 CONC (mg-N/l) 3.70
TMDL (lb/d) 21 TMDL (Ib/d) 156
TMSL (blyr) 2,567 . TMSL (Iblyr) ., - 18,994
BKGND LOAD (b/yr) 11125 BKGND LOAD (Ib/yr) 34547
MOS (Ibfyr) 257 - MOS (Ibiyr) - 1,899
WLA (Ib/yr) 0 WLA (ib/yr). 0
WASTE LOAD (Ib/yr) 154 | WASTE LOAD (lb/yr) ,
DAIRY POND (ib/yr) 2286 - DAIRY POND (Ibiyr) _ 13727
REDUCTION (Ib/yr) 154 REDUCTION (Ib/yr) 1231
TOTAL REDUCTION (Ib/yr) . -~ * 2,440 TOTAL REDUCTION (iblyr) 14958
TOTAL AMMONIA ) L
i ESTIMATED ~ WASTE LOAD PERCENT . MASS
SEASONAL LOAD' REDUCTION. REDUCTION LIMIT
(LBIYR) (LBIYR) - (%) . (LB/YR)
URBAN 57 57 100 0
WASTEWATER 0 0 0 0
NON-IRRIGATED 51 0 0 51
DAIRY AGRICULTURE 97 .97 100 |
DAIRY pond 2,286 2,286 100 0
SEPTIC 11,060 0 0 11,080
OPEN SPACE 11 0 0 11 -
TOTAL 13,562 2440 18 11,122
TOTAL NITROGEN L SN
ESTIMATED = WASTE LOAD PERGENT. MASS
SEASONAL LOAD REDUCTION . - REDUCTION LIMIT
(LBIYR) (LBIYR) %), - (LBIYR)
URBAN - 647 647 100 0
WASTEWATER 0 0 0
NON-IRRIGATED 987 0 0 987
DAIRY AGRICULTURE 584 - 584 100 o
DAIRY pond o 13,727 213,727 100 0.
SEPTIC 33170 0 0 33170
OPEN SPACE 390 0 0 '390
TOTAL = 49 505 14,958 30

C-10
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LAGUANA AT GU ERNEVILLE ROAD

ATTAINMENT POINT 2: Average Summer. Seasonal Flow and
Estimated Seasonal Loadings (Mass Limit + Proportional Loadlngs)

1214 - -

1972 .

(Laguna Reaches 3 & 4).
Summer Period: June - September
TOTAL AMMONIA TOTAL NITROGEN
FLOW (cfs). 5 FLOW (cfs) 5
CONC (mg-N/l) 050 CONC (mg-N/1) 3.70
TMDL (lb/d) 14 TMDL (Ib/d) 104
TMSL (Ib/yr) - 1,721 TMSL (lblyr) 12,736. -
BKGND LOAD (Ib/yr) © 7,883 BKGND LOAD (lblyr) 124,346
MOS (Iblyr) 172 MOS (lb/yr)
WLA (Ib/yr) . . 0 WLA (Ib/yr) 0
WASTE LOAD (ib/yr) 130 WASTE LOAD (lb/fyr) $1272 .
DAIRY POND (Ibiyr) 765 DAIRY POND (lb/yr) ' 4,597
REDUCTION (lIbfyr) - 130 REDUCTION (Ib/yr)
TOTAL REDUCTION (Ib/yr) 895 . TOTAL REDUCTION (Iblyr) " 5,869
TOTAL AMMONIA v _ L :
o ESTIMATED WASTELOAD PERCENT MASS
SEASONAL LOAD REDUCTION - REDUCTION : - LIMIT
(LB/YR) (LB/YR).. (%) " (LB/YR)
URBAN 09 09 100 0.
WASTEWATER 0 0 0 "0
NON-IRRIGATED 33 0 0 33
DAIRY AGRICULTURE 31 3 100 0
DAIRY pond 765 " 765 100 0
SEPTIC 7,845 0 0 7.845 -
OPEN SPACE 5 0 0 5
TOTAL 8,778 895 10 7,883
TOTAL NITROGEN .
ESTIMATED ~ WASTE LOAD PERCENT MASS
SEASONAL LOAD REDUCTION REDUCTION™ LIMIT
_(LB/YR) (LBIYR) (%) (LB/YR)
URBAN . 1,086 1,086 100 0
WASTEWATER 0 0 0 )
NON-IRRIGATED . 636 0 0 636
DAIRY AGRICULTURE 186 186 100 0
DAIRY pond 4,597 4,597 100 0
SEPTIC 23,538 0 0 23,538
OPEN SPACE 172 0 0 172 -
TOTAL 30,215 5,869 19 24,346
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LAGUANA AT OCCIDENTAL ROAD

ATTAINMENT POINT 3: Average Summer Seasonal Flow and

Estimated Seasonal Loadings (Mass L|m|t + Proportmnal Loadmgs), . ’
(Laguna Reaches 1 & 2). -

Summer Period: June - September

15,302 -
667

TOTAL AMMONIA TOTAL NITROGEN
FLOW (cfs) 3 FLOW (cfs) 3
CONC (mg-N/l) 0.50 CONC (mg-N/l) 3.70
TMDL (Ib/d) : 7. TMDL (Ib/d) ‘55
TMSL (Ib/yr) 902 - TMSL (Ib/yr) 6,672
BKGND LOAD (lb/yr) 5,006 BKGND LOAD (Ib/yr)
MOS (Ib/yr). 90 . MOS (Ib/yr) 57
WLA (Ib/yr) 0 WLA (Ib/yr) 0
WASTE LOAD (lbfyr) . 188 WASTE LOAD (lbfyr) 1,270
DAIRY POND (ib/yr) 1,195, DAIRY POND (Ib/yr) 7479
REDUCTION (Ib/yr) 188 REDUCTION (Ib/yr) 1,270.
TOTAL REDUCTION (iblyr) . 1,383 TOTAL REDUCTION (ib/yr) 8,440
TOTAL AMMONIA - - L
R ESTIMATED = WASTE LOAD PERCENT . MASS
SEASONAL LOAD REDUCTION . REDUCTION LIMIT
(LB/YR) (LBIYR). . - (%) (LB/YR)
URBAN 28 28 100 0
WASTEWATER 0 0 0 -
NON-IRRIGATED 20 0 0 20
DAIRY AGRICULTURE 160 : 160 100 0
DAIRY pond 1,195 - 1,195 100 S0
SEPTIC 4,985 0 0 4,985
OPEN SPACE 1 0 0 1
TOTAL 6,389 1,383 22 5,006
TOTAL NITROGEN , .
ESTIMATED  WASTE LOAD: PERCENT MASS
SEASONAL LOAD REDUCTION : REDUCTION LIMIT
(LB/YR) (LBIYR) . (%) (LBIYR)
URBAN 308 308 100 0
WASTEWATER 0 0 0 -
NON-IRRIGATED . 385 0 0 385
DAIRY AGRICULTURE 962 962 100
DAIRY pond 7,179 7.179 100 o
SEPTIC 14,961 0 0 14,961
OPEN SPACE 46 0 0 46
TOTAL 23,841 8,449 15,302

35
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LAGUANA AT STONEY POINT ROAD _

Estimated Seasonal Loadings (Mass Limit +

ATTAINMENT POINT 4: Average Summér Seasonal Flow and

Proportlonal Loadlngs) \

(Laguna Headwater Reach).

Summer Period: June - September

TOTAL AMMONIA TOTAL NITROGEN
FLOW (cfs) 1 FLOW (cfs) 1
CONC (mg-N/l) 0.50 CONC (mg-N/l) 370 .
TMDL (Ib/d) 3 TMDL (lb/d) 23 ..
TMSL (Iblyr) - 385 TMSL (Ib/yr) - 2,849
BKGND LOAD (Ibfyr) 2,055 BKGND LOAD (lb/yr) 6,361
MOS (Iblyr) 39 MOS (Ib/yr) 285. .
WLA (Ib/yr) - 0 WLA (biyr) 0.
WASTE LOAD (Ib/yr) C 122 WASTE LOAD (Ib/yr) S 845
DAIRY POND (Ib/yr) 1,519 DAIRY POND (Ib/yr) 9422
REDUCTION (Ib/yr) 122 REDUCTION (Ib/yr) 845
TOTAL REDUCTION (ib/yr) 1,641 TOTAL REDUCTION (lb/yr) © 9,967
TOTAL AMMONIA v
| ESTIMATED  WASTE LOAD PERCENT MASS
SEASONAL LOAD REDUCTION REDUCTION LIMIT
- (LBIYR) (LB/YR) . (%) - (LB/YR)
URBAN - - 16 16 100 0
WASTEWATER 0 0 0 0
NON-IRRIGATED , 10 0 0 10
DAIRY AGRICULTURE 106 106 100 0
DAIRY pond_ 1,519 1,519 100 0 -
SEPTIC 2,044 0 0 2,044
OPEN SPACE 1 0 0 1
TOTAL 3,606 1,641 44 2,055
TOTAL NITROGEN
' ESTIMATED  WASTE LOAD PERCENT - MASS
SEASONAL LOAD REDUCTION REDUCTION .~ LIMIT
(LB/YR) (LB/YRY. (%) (LB/YR)
URBAN 211 211 100 0
WASTEWATER 0 0 0 S0
NON-IRRIGATED . 186 0 0 186"
DAIRY AGRICULTURE 634 634 100 L0
DAIRY pond 9,122 19,122 100 0
SEPTIC 6,134 0 0 6,134
OPEN SPACE 4 0 0 M
TOTAL 16,328 9,067 61 6,361
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LAGUANA AT TRENTON-HEALDSBERG ROAD.

ATTAINMENT POINT 1:  Average Fall Seasonal Flow. énd

Estimated Seasonal Loadlngs (Mass L|m|t + Proportlonal Loadmgs) ‘
(Laguna Reaches 5,6, & 7). \

Fali Period: October - November

32,083 °

1,417

7,901 o

7897

3123

TOTAL AMMONIA TOTAL NITROGEN
FLOW (cfs) 53 FLOW (cfs) 53
CONC (mg-N/I 0.50. CONC (mg-N/) 3.70
TMDL (ib/d) 142 TMDL (Ib/d) 1,048
TMSL (ib/yr). 8,638 . . TMSL (iblyr) 63,923
BKGND LOAD (lb/yr) 5182 BKGND LOAD (lb/yr) 25.070
MOS (ibiyr) 864 MOS (Iblyr) 6302
WLA (Ib/yr) 2592 . WLA (Ib/yr) 32,461 -
WASTE LOAD (Ibyr) . 2846 WASTE LOAD (Ib/yr)
DAIRY POND (lb/yr) 1143 DAIRY POND (b/yr) 6,863
REDUCTION (lblyr) 54 REDUCTION (Ib/yn) 378
TOTAL REDUCTION (Ib/yr) 1,307 TOTAL REDUCTION (ib/yr) 6,863
TOTAL AMMONIA -
' ESTIMATED ~ WASTELOAD PERCENT MASS
SEASONAL LOAD  REDUCTION . REDUCTION LIMIT
(LB/YR) . (LB/YR). (%) (LBIYR)
URBAN - 594 53 9 541
WASTEWATER 1.417 0 0 ,
NON-IRRIGATED 408 0 0  a08 -
DAIRY AGRICULTURE 835 74 9 760
DAIRY pond 1,143 1,143 100 e
SEPTIC 4685 0 0 4,685
OPEN SPACE 89 0 0
TOTAL - 9,171 1,270 14"
TOTAL NITROGEN - o
! ESTIMATED  WASTELOAD . . PERCENT MASS
SEASONAL LOAD REDUCTION. . REDUCTION™, LIMIT
(LB/YR) (LB/YR) - . (%). . (LBIYR)
URBAN - 7.797 0 o 7791
WASTEWATER 18744 0 0 18744
NON-IRRIGATED 7,807 0 0
DAIRY AGRICULTURE 5 542 0 0 5,542
DAIRY pond 6.863 6,863 100 |
SEPTIC 14050 0 0 14,050
OPEN SPACE 3123 0 0
TOTAL | 64,016 . 6.863 11
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LAGUANA AT GUERNEVILLE ROAD

ATTAINMENT POINT 2: Average Fall Seasdnal Flow and |
Estimated Seasonal Loadings (Mass Limit + Proportional Loadmgs) n

142 -

0

(Laguna Reaches 3 & 4):
Fall Penqd October - November
TOTAL AMMONIA TOTAL NITROGEN
FLOW (cfs) . 35 FLOW (cfs) 35
CONC (mg-N/) 0.50.. CONC (mg-N/l) 3.70
TMDL (ib/d) 95 TMDL (Ib/d) 703 -
TMSL (Ib/yr) . 5,797 TMSL (Ib/yr) 42,896 .
BKGND LOAD (ib/yr) 3,602 BKGND LOAD (Ibiyr) 16,370’
MOS (Ib/yr) . 580 MOS (Ib/yr)” 4290 .
WLA (Ib/yr) 1615 WLA (Ib/yr) 22,236 -
WASTE LOAD (Ib/yr) 19,138 WASTE LOAD (lb/yr) 77,917 -
DAIRY POND (lb/yr) 383 DAIRY POND (lb/yr) . 2209
REDUCTION (ib/yr) 7523 REDUCTION (Ib/yr) 55,681
TOTAL REDUCTION (lblyr) 7.906 TOTAL REDUCTION (ib/yr) 57,080
TOTAL AMMONIA o §
' ESTIMATED  WASTE LOAD PERCENT MASS
SEASONAL LOAD REDUCTION REDUCTION LIMIT
(LB/YR) (LBIYR) (%) _ (LBIYR)
URBAN - 803 661 82
WASTEWATER 8,020 6,602 82 1,417
NON-IRRIGATED 263 0 0 263
DAIRY AGRICULTURE 316 260 82 56
DAIRY pond 383 383 100 © 0
SEPTIC . 3,300 0 0 3,300
OPEN SPACE 39 0 0 30
TOTAL 13,123 7,906 60 5,217
TOTAL NITROGEN
' ESTIMATED ~ WASTE LOAD PERCENT MASS
SEASONAL LOAD REDUCTION REDUCTION LIMIT
(LBIYR) (LB/YR) (%) (LB/YR)
URBAN 9.189 ' 6,566 71 2822
WASTEWATER 65.681 46,937 71 118,744
. NON-IRRIGATED - 5,000 0 0 © 5,000 -
DAIRY AGRICULTURE 3,047 2177 71 870"
DAIRY pond 2,299 © 2,299 100 .
SEPTIC - 0,899 0 0 0899 .
OPEN SPACE 1,381 0 0 21381 .
TOTAL 96,586 57,980 60 38,606
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LAGUANA AT OCCIDENTAL ROAD

ATTAINMENT POINT 3: Average Fall Seasonal Flow and

Estimated Seasonal Loadlngs (Mass Limit + Prcportlonal Loadmgs)
(Laguna Reaches 1 & 2) | '

Fall Period: October - November

TOTAL AMMONIA . TOTAL NITROGEN |
FLOW (cfs) 18 .. ELOW (cfs) 18
CONC (mg-N/) 050 CONC (mg-N/i) 3.70
TMDL (Ib/d) 50 - . TMDL (Ib/d) 368
TMSL (Iblyr) - 3,036 - TMSL (Ib/yr) . 22,465
BKGND LOAD (ib/yr) 2275 BKGND LOAD (lb/yr) 9T
MOS (iblyr) - 304 MOS (Ib/yr) - T 2246 -
WLA (biyr) - - 457. . WLA (Ib/yr) 10,447
WASTE LOAD (Ibfyr) 9,255 - WASTE LOAD (Ib/yr) 71,363 -
DAIRY POND (Ib/yr) . 598 DAIRY POND (lb/yr) * 3,590
REDUCTION (Ib/yr) . 8,798 REDUCTION (Ibfyr) 60,916
TOTAL REDUCTION (Ib/yr) 9,396 TOTAL REDUCTION (lb/yr) 64,506
TOTAL AMMONIA
ESTIMATED, - WASTE LOAD . PERCENT MASS .
SEASONAL LOAD  REDUCTION REDUCTION LIMIT
(LBIYR) (LB/YR) (%) (LBIYR)
URBAN 238 228 5 12
WASTEWATER 7,642 7,284 95 378
NON-IRRIGATED 159 0 0 159
DAIRY AGRICULTURE 1,375 1,307 95 - 68
DAIRY pond 598 598 100 S0
SEPTIC - - 2,106 0 0 2106
OPEN SPACE 10 0 0 10.-
TOTAL - 12,128 9,396 77 2,732
TOTAL NITR_OGEN ‘ , ‘
ESTIMATED. ~ WASTE LOAD PERCENT MASS
SEASONAL LOAD ~ REDUCTION REDUCTION . LIMIT
(LB/YR) (LBIYR) (%) ._ (LB/YR)
URBAN 3,440 2,03 e 504
WASTEWATER 57,294 © 48,907 85 8,387
NON-IRRIGATED . 3,083 ‘ 0 0 3,083
DAIRY AGRICULTURE 10,629 .. 9,073 85 1,556
DAIRY pond 3,590 3,590 100 o
SEPTIC 6,318 0 0 6,318 .
OPEN SPACE 370 0 0 370
TOTAL 84724 76

. 64,506
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LAGUANA AT STONEY POINT ROAD

ATTAINMENT POINT 4: Average Fall Seasonal Flow and

Estimated Seasonal Loadings (Mass Limit + Proportional Loadings)

(Laguna Headwater Reach).

Fall Period: October - November

TOTAL AMMONIA TOTAL NITROGEN
FLOW (cfs) 8 FLOW (cfs) 8
CONC (mg-N/l) 0.50 CONC (mg-N/l) 3.70
- TMDL (ib/d) 21 TMDL (lb/d) 158
TMSL (Ib/yr) 1,300 TMSL (Ib/yr) 9,619
BKGND LOAD (lb/yr) 1,064 BKGND LOAD (Ib/yr) 4,752
MOS (Ib/yr) 130 MOS (ib/yr) 062
WLA (Iblyr) 106 WLA (Ib/yr) 3,905
WASTE LOAD (lb/yr) 975 WASTE LOAD (lblyr) 6,754
DAIRY POND (ib/yr) 759 DAIRY POND (ib/yr) 4,561
REDUCTION (Ib/yr) 869 REDUCTION (Ib/yr) 2,849
TOTAL REDUCTION (ibiyr) 1,628 TOTAL REDUCTION (ib/yr) 7,410
TOTAL AMMONIA :
ESTIMATED WASTE LOAD PERCENT MASS
SEASONAL LOAD REDUCTION REDUCTION LIMIT
(LB/YR) (LB/YR) (%) (LB/YR)
URBAN 130 116 89 14
WASTEWATER 0 0 0 0
NON-IRRIGATED 77 0 0 77
DAIRY AGRICULTURE 845 753 89 02
DAIRY pond 759 759 100 0
SEPTIC 978 0 0 078
OPEN SPACE 9 0 0 9
TOTAL 2,798 1,628 58 1,170
TOTAL NITROGEN
ESTIMATED WASTE LOAD PERCENT MASS
SEASONAL LOAD REDUCTION REDUCTION™ LIMIT
(LBIYR) (LBIYR) - (%) (LB/YR)
URBAN 1,684 710 42 074
WASTEWATER 0 0 0 0
NON-IRRIGATED . 1,491 0 0 1,491
DAIRY AGRICULTURE 5,070 2,139 42 2,931
DAIRY pond 4,561 4,561 100 0
SEPTIC 2,934 0 0 2,934
OPEN SPACE 327 0 0 327
TOTAL 16,067 7,410 46 8,657
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APPENDIX D
SEASONAL. FLOWS
AND
PROPORTIONAIL. LOADINGS
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TABLE D-1: ES

TIMATED CUMULATIVE FLOWS FOR EACH ATTAINMENT POINT

~t
LAGUNA DE SANTA ROSA

WINTER NON-STORM AND STORM EVENT FLOWS (CFS)

! !

WINTER __ CUMULATIVE ___STORM
- . NON-STORM NON-STORM  (BASELINE CUMULATIVE
REACH RUNOEF  (BASELINE)  (BASELINE) ~ +RUNOFF) __ STORM
AW 7,011 30 30 1,041 1,047
1 —Boy 17 47 600 1,650
2 549 11 70 560 — 2210
3 208 6 76 24 2424
i 3.025 —58 34 3,083 5.507
5 47 4 138 51 5.558
6 1672 .40 77 1712 7.269
7 17210 73 500 1233 . 8502
CUMULATIVE CUMULATIVE -
S _ ATTAINMENT - CUMULATIVE NON-STORM  EST. 24-HR
REACH POINT 'STORM _ FLOW __ (AVE. STORM)
AW 3 = 7,041 30 261
2 © 3 » 1.169 70 293
3 —
4 2 3,297 434 - 826
-5
6 o | o
7 1 2,995 200 750

I-d



TABLE D-2: ESTIMATED SEASONAL FLOWS FOR EACH ATTAINMENT POINT

ESTIMATED SEASONAL FLOWS

~~~~~ —COMULATIVE
TTAINMENT NON-STORM
POINT FLOW_
4 30
'3 70
2 134

200

Example

»

Wmter flow ratio = 556 cfs/200 cfs =2.78

Estimated winter flow for GV = (2.78) (134)

ESTIMATED SEASONAL FLOWS FOR ATI'AINMENT POINTS

Attalnment Attalnment 7 Attamment Attamment
- Point 1 - Point2 . Point3 . - Point 4
— ~MEASURED ESTIMATED “ESTIMATED j'ESTIMATED
SEASON AVE. SEASON ~ AVE.SEASON  AVE. SEASON AVE. SEASON
__.FLOWS@TH FIOWS@GV_FLOWS@OCC _FLOWS@SP
WINTER 556 373 195 84
SPRING " 67 45 28 - 10
_ SUMMER - 8 .5 S8 i 1
CUFALL g3 35 18 8

= 373 cfs

¢-a
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TABLE D-3: METHOD USED TO CALCULATE SEASONAL PROPORTIONED LOADINGS

ALL STORM EVENT LOADINGS'

WASTEWATER LOADINGS

(EXCEPT WASTEWATER)
SEASONAL , SEASONAL
SEASON  PERIOCD FLOW PERCENT = f(flow) SEASON PERIOD . TIME  ° PERCENT = f(time)
WINTER Dec.-March 556 - 81 WINTER Dec.-Mérc_:h 121 . 53
SPRING  April-May 67 10 SPRING April-May 45 20
SUMMER June-Sept. 8 . 1 SUMMER  June-Sept. 0 . 0
FALL Oct.-Nov. 53 8 FALL Oct.-Nov. 61 - 27
ALL NON-STORM EVENT LOADINGS DAIRY MANURE POND LOADINGS
(EXCEPT WASTEWATER) e .
SEASONAL L . SEASONAL
SEASON PERIOD TIME  PERCENT = f(time) SEASON PERIOD TIME PERCENT = f(time)
WINTER Dec.-March 121 33 WINTER Dec.-March - 121 33
SPRING  April-May 61 17 SPRING April-May 61 17
SUMMER June-Sept. 122 34 SUMMER June-Sept. 122 34
FALL Oct.-Nov. 61 17 FALL Oct.-Nov. o 61 17
EXAMPLES:
Seasonal Propor’uonal Loading = (storm event, Ibfyr)(storm event seasonal percent)
+ (non-storm, [blyr)(non-storm percent)
Total Nitrogen ' ' . :
Winter Season @ T-H (Attainment Point 1) Summer Season @ T-H (Attainment Point 1)
Urban = (64683 Ibfyr)(0.81) + 0 = 52,393 Ib/season Urban = (64,684 Iblyr)(0.01):+ O = 647 |bfseason
Septic = (1,111 Ib/yr)(0.58 adjustment)(0.81) % Septic = (1,111 Ibfyr)(0.58 adjustment)(0.01) + (41,574 Ib/yr)}(0.58 adjustment)(o 34)
+ (2,461 Ib/yr)(0.58 adjustement) = 9,632 lb/season

+ (41,574 Iblyr)(0.58 adjustment)(0.33) = 8,479 Ib/season
Wastewater = ( 0 Ib/yr)(0.53) = 0 Ib/season

Wastewater = ( 0 Ib/yr)(0.53) = Olb/season

inter Season @ GV (Attainment Point 2
Urban = (108,562 Ibfyr)(0.81) + 0 = 87,935 Ib/season
Septic = (958 Iblyr)(0.58 adjustment)(0.81) + (35,864 Ib/yr)(0. 58 adjustment)(o 33)=7314 Iblseason

Wastewater = (13,200 + 199,000 Ib/yr)(0.53) = 112,466 Ib/season
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TABLE D-4: ANNUAL ESTIMATED LOADINGS FOR TOTAL AMMONIA

(VALUES DERIVED FROM THE CITY OF SANTA ROSA'S 205(J) REPORT)

D-4

POUNDS/YEAR
WINTER STORM

ATTAINMENT — ATTAINMENT  ATTAINMENT  ATTAINMENT
SOURCE POINT 1 POINT 2 POINT 3 POINT 4 TOTAL
URBAN 5,655 9,882 2,804 1,627 19,968
WASTEWATER "0 1755 1755 0 3,510
NON-IRRIGATED AG 1,814 1,208 1,029 964 5,105
DAIRY AG 9,732 3,105 16,037 10,563 39.437
SEPTIC SYSTEMS 370 319 301 261 1.251
OPEN SPACE 629 365 16 118 1.128
TOTAL 18,200 16,724 21,042 13,533 70,399
WINTER NON-STORM | '

ATTAINMENT — ATTAINMENT — ATTAINMENT  ATTAINMENT
SOURCE POINT 1 POINT 2 POINT 3 POINT 4 TOTAL
URBAN 0 0 0 0 0
WASTEWATER 0 26,550 26,550 0., 53,100
NON-IRRIGATED AG 0 0 "o 0 0
DAIRY AG 0 0 0 0 0
SEPTIC SYSTEMS 13,874 11,955 11,297 9,794 46,920
OPEN SPACE - 0 o .. 0 0. 0
TOTAL 13,874 38,505 37,847 5,794 100,020
SUMMER | |

ATTAINMENT — ATTAINMENT  ATTAINMENT ~~ ATTAINMENT ';
SOURCE POINT 1 POINT2 - POINT3 _____POINT4_ . TOTAL
URBAN 0 - 0 ‘ 0 0 0
WASTEWATER 0 0 0 0 0
NON-IRRIGATED AG 0 0 0 0 0
DAIRY AG - .. 0 0 0 0 0
SEPTIC SYSTEMS 822 863 1,226 191 3,102
OPEN SPACE . 0 0 0 0 0 !
TOTAL 822 863 1,226 191 3,102
TOTALS 32896 . 56092 61015 23518

LY
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TABLE D-5: ANNUAL ESTIMATED LOADINGS FOR TOTAL NITROGEN

(VALUES DERIVED FROM THE CITY OF SANTA ROSA'S 205(J) REPORT)  (Talele 4 -\ 0-5
J
POUNDS/YEAR ()@%( '04>
WINTER STORM
ATTAINMENT — ATTAINMENT __ ATTAINMENT - ATTAINMENT
SOURCE POINT 1 POINT 2 POINT 3 POINT 4 TOTAL
URBAN 64,683 108,562 30,829 21,054 225,128
WASTEWATER 0 13,200 13,200 0 26,400
NON-IRRIGATED AG 35,002 25,092 19,900 . 18,642 98,726
DAIRY AG 58,395 18,635 96,222 63,376 236,628
SEPTIC SYSTEMS 1,111 "958 905 785 3,759
" OPEN SPACE 21,781 12,641 542 4,087 39,051
TOTAL 181,062 179,088 161,598 107,944 629,692
WINTER NON-STORM
ATTAINMENT — ATTAINMENT  ATTAINMENT ATTAINMENT
SOURCE POINT 1 POINT 2 POINT 3 POINT 4 TOTAL
URBAN 0 0 0 0 0.
WASTEWATER 0 199,000 199,000 0 398,000
NON-IRRIGATED AG 0 0 0 0 0
DAIRY AG 0 0 0 0 0
© SEPTIC SYSTEMS 41,574 35,864 33,896 20387 - 140,721
OPEN SPACE 0 0 0 0 0
TOTAL A1 574 234,864 _ 232,896 29,387 538,721
SUMMER | | |
ATTAINMENT — ATTAINMENT — ATTAINMENT  ATTAINMENT-
SOURCE _ POINT 1 POINT 2 POINT 3 POINT 4 TOTAL
URBAN 0 0 0 0, 0
WASTEWATER 0 0 0 0 0"
NON-IRRIGATED AG 0 0 0 0 0
DAIRY AG 0 0 0 0 0
SEPTIC SYSTEMS 2,461 2,585 3,686 577 9,309
OPEN SPACE 0 0 0 0 0
TOTAL 7461 2,585 3,686 577 9,309
TOTALS 525097 116537 398180 137908 1177722

348, coo (Lnle, W)
2 b, 400 | "
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TABLE D-6: PROPORTIONAL LOADINGS FOR SUB-WATERSHED ABOVE VATTAI_.NMENT POINT 1

TRENTON-HEALDSBERG
ATTAINMENT POINT 1-

SEASON AVE, FLOW
_(CFS)

WINTER
SPRING
SUMMER
FALL

556
67

8
- 83

TOTAL NITROGEN

. OPEN 'SPACE

. Septid System loads have beéen adjusted by 58%

(LBS/SEASON)
SOURCE TWINTER SPRING SUMMER FALL _______ TOTAL
 URBAN 52,393 6,468 - 647 5475 64683
- WASTEWATER S0 0 0 0 0
NON-IRRIGATED 28,425 3 509 T 351 2 807 35,002
DAIRY AG 47,300 5840 ‘584 4,672 58,395
DAIRY POND 13,323 6,863 13,727 6,863 40,777
SEPTIC* - . 8479 4164 9,632 4,151 26,426
~ OPEN SPACE . 17,643 2,178 218 1,742 21,781
TOTAL AMMONIA
. (LBS/SEASON)

SOURCE WINTER SPRING “SUMMER FALL. ~ TOTAL
URBAN 4,581 566 57 452 5655
WASTEWATER 0 0 0 0 0
NON-IRRIGATED 1,469 181 18 145 1.814
DAIRY AG 7,883 973 07 779 0732

- DAIRY POND - 2218 1,143 2286 1,143 6,789
_SEPTIC* 2,829 1,389 3215 1,385 18,819
509 63 . 6 50 629

9-a
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* Septic:System Idads have been adjusted by 58%

TABLE D-7: PROPORTIONAL LOADINGS FOR SUB-WATERSHED ABOVE ATTAINMENT POINT 2
GUERNEVILLE ROAD
ATTAINMENT POINT 2 TOTAL NITROGEN
(LBS/SEASON)
SEASON AVE. FLOW SOURCE WINTER SPRING SUMMER FALL TOTAL
(CFS) . -
| URBAN = . ~ - 87935 .- 10,856 . 1,086 8,685 108,562
WINTER 211 WASTEWATER 112,466 42,440 0 57,294 212,200
SPRING 25 NON-IRRIGATED 20,325 2,509 251 2,007 25,002
SUMMER 3 DAIRY AG 15,004 1864 186 1,491 18,635
FALL 20 DAIRY POND 4.462 2,299 4.597 2,299 13656
SEPTIC* 7314 . 3582 8577 3,581 23,064
OPENSPACE . 10239 1,264 126 1,011 12,641
TOTAL AMMONIA
| |  (LBS/SEASON)
SOURCE WINTER  SPRING __ SUMMER “FALL TOTAL
URBAN 8,004 988 . 99 791 9,882
WASTEWATER 15,002 5,661 0 7,642 28.305
NON-IRRIGATED 1,051 130 13 104 1.298
DAIRY AG 2515 311 31 248 3.105
DAIRY POND 743 383 765 383 2274
SEPTIC* = 2438 1,107 2,860 1,194 7689
OPEN SPACE 296 37 4 29 365

L-a



TABLE D-8: PROPORTIONAL LOADINGS FOR SUB-WATERSHED ABOVE ATTAINMENT POINT 3

OCCIDENTAL RQAD
ATTAINMENT POINT 3

SEASON AVE. FLOW

WINTER

SPRING

SUMMER
FALL

(CFS)

164
20
2
16

TOTAL NITROGEN
(LBS/SEASON)
SOURCE WINTER SPRING SUMMER FALL TOTAL
URBAN 24,971 3,083 308 2,466 30,829
WASTEWATER 112,466 42,440 0 57,204 212,200
'NON-RRIGATED - 16,119 - 1,990 199 1,502 19,900
DAIRY AG 77,940 9,622 962 7,698 96,222
DAIRY POND 6,968 3,590 7,179 3,590 21,327
. SEPTIC* 6.913 3,395 8,827 3.384 22,519
"~ OPEN SPACE 439 54 5 43 542
TOTAL AMMONIA
- (LBS/SEASON)
SOURCE ____WINTER ___ SPRING _ SUMMER ____ FALL TOTAL
URBAN 2271 280 28 224 2,804
WASTEWATER 15,002 5,661 0 7,642 28,305
NON-IRRIGATED 833 103 10 82 1,029
DAIRY AG 12,990 1,604 160 1,283 16,037
"DAIRY POND 1160 508 1,195 598 3,551
"SEPTIC* 2304 1131 2041 1,128 7,503
13 2 - 0 , 16

. | OPEN SPACE

e

o Séptié System Ioéds have been adjus_f_ed by 58%

8-a
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TABLE D-9: PROPORTIONAL LOADINGS FOR SUB-WATERSHED ABOVE ATTAINMENT POINT 4

STONEY POINT ROAD
ATTAINMENT POINT 4

SEASON AVE. FLOW
(CFS)

WINTER
SPRING
SUMMER
FALL

84
10

1
8

TOTAL NITROGEN
(LBS/SEASON)

SOURCE - WINTER SPRING “SUMMER ____ FALL TTOTAL
URBAN 17,054 2105 211 1,684 21,054
WASTEWATER 0 0 0 0 0
NON-IRRIGATED 15,100 1,864 186 1,491 18,642
DAIRYAG 51335 6.338 634 5,070 63.376
DAIRY POND 8.853 4561 9.122 4,561 27,006
SEPTIC* 5.993 2943 6,134 . 2934 18.005
OPEN SPACE 3.310 409 41 327 4,087

TOTAL AMMONIA
' (LBS/SEASON)

SOURCE WINTER SPRING _SUMMER FALL TOTAL
URBAN 1318 163 16 130 1627
WASTEWATER 0 0 0 0 0
NON-IRRIGATED 781 96 10 77 064
DAIRY AG 8.556 1,056 106 845 10,563
DAIRY POND 1.474 759 1,519 - 759 4512
SEPTIC* 1.997 981 2044 978 5999

12 1 9 118

OPEN SPACE. .

L
ki

9%

o Septic'System loads have been adjuSted by 58%
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TABLE D-10: ESTIMATED SEASONAL LOADINGS FOR SUB-WATERSHED ABOVE ATTAINMENT POINT 1
n' H B . : ; .

TRENTON-HEALDSBERG
ATTAINMENT POINT 1

TOTAL NITROGEN
(LBS/SEASON)
SOURCE WINTER SPRING SUMMER FALL TOTAL

. URBAN . . . 182383 11737 647 7,797 202,534
“WASTEWATER | 224,932 23,278 0 18,744 266,954
NON-IRRIGATED 79,969 9,872 987 7,897 98,725
DAIRY AG 191,669 8,168 584 5,542 205,962
" DAIRY POND - 13,323 6,863 13,727 6,863 40,777
“ SEPTIC 28699 - 14004.. 33170 14,050 - 90,013
"+ OPEN SPACE 31631 - 3905 - 390 3123 39,049

. TOTAL AMMONIA .

* (LBS/SEASON) -

SOURCE WINTER ____ SPRING SUMMER FALL TOTAL

URBAN 16,174 939 57 594 17,763
WASTEWATER 30,004 2,333 0 1,417 33,754
“NON-IRRIGATED 4,134 510 51 408 5,104
" "DAIRY AG - 31,944 - 1,185 97 835 34,061
“~*/ DAIRY POND 2218 - ¢ 1,143+ - 2,286 1,143 6,789
SEPTIC 9568 4,698 11,060 . 4,685 30,012
89 1,129

 OPEN SPACE

914 14 11

Estimated Seasonal Load Estlmated Proportlonal Load (Tables D-6 thru D-9)

4 Mass Limit Load at Upstream Attalnment Point

01-d



TABLE D-11: ESTIMATED SEASONAL LOADINGS FOBv SUB-WATERSHED ABOVE ATTAINMENT POINT 2
c "“_\"".‘ L : . : : i )

GUERNEVILLE ROAD
ATTAINMENT POINT 2

405 - 51 5

Estlmated Seasonal Load = Estumated P_roportlonal Load (Tables D- 6 thru D-9)

* Mass lelt Load at Upstream Attainment Point

TOTAL NITROGEN
(LBS/SEASON)

SOURCE WINTER SPRING SUMMER FALL TOTAL
URBAN 129,960 11,965 ~ 1,086 9,189 152,200
WASTEWATER 224,932 52,862 0 65,681 343,475
NON-IRRIGATED 51,544 6,363 636 5,090 63,633
DAIRY AG 144,369 5,287 186 3,047 152,889
DAIRY POND 4,462 2,299 . 4,597 2,299 13,656
SEPTIC 20,220 9,930- 23,538 9,899 63,587
OPEN SPACE 13,988 1,727 172 1,381 17,269

TOTAL AMMONIA
' (LBS/SEASON)

SOURCE WINTER SPRING SUMMER FALL TOTAL
URBAN . 11,593 1,036 99 803 13,531
WASTEWATER 30,004 6,471 0 8,020 44,495
‘NON-IRRIGATED 2 665 329 -33 263 3,290
‘DAIRY AG 24,061 589 31 316 24,997

. DAIRY POND 743 383 765 1383 2,274
"SEPTIC~ 6,739 3,309 7,845 3300 21,193
OPEN SPACE 39

499

I1-a



TABLE D-12: ESTIMATED SEASONAL L OADINGS FOR SUB-WATERSHED ABOVE ATTAINMENT POINT 3
.} . : : . . )

OCCIDENTAL ROAD
ATTAINMENT POINT 3

Estlmated Seasonal Load Eshmatedr Proportlonal Load (Tables D 6 thru D- 9)

o+ Mass L|m|t Load at Upstream Attainment Point

TOTAL NITROGEN
e .. . (LBS/SEASON)® -~ ©
SOURGCE WINTER SPRING SUMMER FALL TOTAL
URBAN 42,025 4,517 308 3.440 50,291
WASTEWATER 112.466 42,440 0 57.294 212.200
NON-IRRIGATED 31.219 3,854 385 3,083 38,541
DAIRY AG 129,275 13.941 962 10,629 154.807
DAIRY POND 6.968 3.590 7,179 3,590 21,327
SEPTIC .. . 12,906 6,338 14,961 6.318 40,523
OPEN SPACE 3,749 463 46 370 “4.629
_ TOTAL AMMONIA
" (LBS/SEASON)
SOURCE WINTER SPRING SUMMER FALL TOTAL

URBAN - 3,589 333 28 238 4,189
~ WASTEWATER 15,002 5,661 0 7,642 28,305
‘NON-IRRIGATED 1,614 199 .20 159 1,993
DAIRY.AG 21,546 1,045 160 1,375 25.026
\ DAIRY POND 1,160 - 508 1,195 598 3,551
‘SEPTIC 4,301 2112 4,985 2,106 113,503
OPEN SPACE 109 14 o 10 '

134
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TABLE D-13: ESTIMATED SEASONAL LOADINGS FOR SUB-WATERSHED ABOVE ATTAINMENT POINT 4
. Loy ' i .

STONEY POINT ROAD
ATTAINMENT POINT 4

TOTAL NITROGEN
(LBS/SEASON)

SOURCE WINTER SPRING SUMMER FALL TOTAL
URBAN 17,054 2,105 211 1,684 21,054
WASTEWATER 0 0 0 0 0
NON-IRRIGATED 15,100 1,864 186 1,491 18,642
DAIRY AG 51,335 6,338 634 5,070 63,376
DAIRY POND 8,853 4,561 9,122 4,561 27,096
SEPTIC 5,993 2,943 6,134 2,934 18,005
OPEN SPACE 3,310 409 41 327 4,087

TOTAL AMMONIA
' (LBS/SEASON)

SOURCE WINTER SPRING SUMMER FALL TOTAL
URBAN 1,318 163 16 130 1,627
WASTEWATER 0 0 0 0 0

"NON-IRRIGATED 781 96 10 77 964
DAIRY AG 8,556 1,056 106 845 10,563

| DAIRY POND 1,474 759 1,519 759 4,512

_SEPTIC 1,997 . 981 2,044 978 5,999
OPEN SPACE 96 12 1 9

Estimated Seasonal Load = Estimated Proportional Load (Tables D-6 thru D-9)-

+ Mass Limit Load at Upstream Attainment Point

118
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Laguna de Santa Rosa TMDL Monitoring Plan
February 24, 1995

Objectives:
‘1) At the four attainment sites in the Laguna determine the level of attainment
" with:
a) the USEPA criterion for unionized ammonia, and
b) the Basin Plan dissolved oxygen objective of 7.0 mg/L, minimum.

Zi Use the data from objective 1 to target sub-watersheds for further reductions in
nitrogen and/or organic matter. ‘

3) Investigate the extent to which sediments and aguatic vegetation contribute to
nutrient and dissolved oxygen flux.

Sampling Design Considerations

Objéctives 1 & 2 . S '

The primary objective is to determine the level of attainment with the USEPA ammonia
criterion and the.Basin Plan minimum dissolved oxygen objective.  Sample sites are the
four attainment points at the end of each sub-watershed (Figure 1). Attainment data
will be used as screening level data to direct activities up into. the sub-watersheds
not meeting the water quality objectives. : . : '

Systematic monitoring was considered,'howéver may not adequately ‘address the
periodicity associated with point source discharge and storm events (Gordon, et.al.
1993; McDonald, et.al. 1991; Steel & Torrie 1960; Ward, et.al. 1994; Weber 1973). We
consider storm events important in describing Laguna water quality since we are
dealing with a large nonpoint source component. -

Analysis of the January to June flows at Trenton—Héaldsburg Road for 1992, 1993, and
1994 revealed that a weekly systematic sampling would bias the sampling towards non-
storm periods. On the average, 36% of the daily flows were storm generated (32%-41%) .
Weekly sampling would catch an average of 27% storm flows (20-31%). The average ratio
of storm:non-storm days for 1992-1994 ‘was about 40:60.

We propose to use a proportional allocation stratified sampling design based on
storm:non-storm frequency in combination with systematic bi-weekly sampling for six-
month periods. The first period is January through June, 1995 (Attachment BA). Based
on the flow data from 1992-1994, straight bi-weekly systematic sampling would catch an
average of 3 storm flows. We propose to sample bi-weekly, but supplement that with
enough additional samples to.produce a 40:60 ratio of storm:non-storm samples: Based
on the analysis, we would collect 13 bi-weekly samples (of which 3 would be storm
samples) plus four (4) additional storm samples for a total of 17 samples.

Additionally, we have three data loggers that we will rotate through all four sites to
sample through a scheduled sampling event. We will leave them in place to collect
hourly data for pH, dissolved oxrygen, specific conductance, and temperature for some
days before and after the sampling event. Placement of the.loggers is dependent on
flow and weather conditions. They will be used at locations between the four sites as
indicated by the data to further investigate dissolved oxygen and pH swings.

We will sample at least one storm through the hydrograph in spring of 1993 or winter
of 1995-96 to determine the relationship of ammonia and total nitrogen to flow through
a storm event. Future sampling during storm events will be timed to . coincide. with. the.
most likely period of high ammonia.

Objective 3

We are evaluating the scientific literature and will develop a study to
investigate nutrient and oxygen demand -flux from the sediments. We will use
either in situ measurements (placing a dome over the sediment and monitoring
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changes in the dome compared to outside the dome) or lab bench experiments (bring-
sediment and water into the laboratory for static "jar tests"), or both.We anticipate
addressing the aquatic plant issue through aquatic plant productivity measurements:
vegetation coverage over time, chlorophyll or oxygen production rates, growth
potential tests, or a combination. As these studies are developed, specific study
plans will be prepared. - N ' ' : o

Sampling Parameters L _

Field parameters will include pH, specific conductance, dissolved oxygen, water
temperature, and stream flow. Attempts to measure stream flow will be made, but
cannot be guaranteed at all times due to the nature of the stream systém., Cdntiﬁudus
stream flow measurement equipment are operating at the TH and LOR sites, and in ‘Santa

Rosa Creek near its confluence with the Laguna.

Though the TMSL is for total nitrogen, the, 6 listed pollutant is ammonia and the ‘
attainment target is the USEPA ammonia critérion. We propose to sample for laboratory =
analysis of ammonia, nitrate, BOD and field parameters on the systematic plus
proportional allocation scheme, collecting samples for total Kjeldahl nitrogen and
nitrite every other sampling. ‘ g ‘ o :
Sampling Costs '
Collection of samples at four sites can be done in 6 hours by a team of two. Sampling
set-up and cleanup would likely fill out the rest of the day. ' s :

Four sites X (13 systemétic'+ 4‘storm‘sampiéé) = 68‘samplés. Ammonia, Nitrate, BOD =
572 X 68 = $4,896, plus 10% QC = $5,386. ' ' ' - ) ‘

Half frequency for nitrite and total Kjeldahl nitrogen = 34 samples X $46 = $1564,
plus 10%-QC = $1720. ' o oo -

Total lab cost = $7106.

Data Analysis. ]

Desired. comparisons : o Do - .
Objective.l: compare ammonia and DO data to.the criteria for each attainment
point (station) for the winter season; storm:non-storm period comparisons also will
give useful information. ‘ o L o ' , ‘
Objective 2: "compare stations' ammonia ahd DO data to provide targeting information;
loadings would be helpful. . '

Statistical Options
Objective 1: )

a) cumulative frequency distribution plots of ammonia and DO by station by period
will provide the level of attainment picture (two plots per parameter per
station - storm and non-storm); and R

b) t-tests by station against the target ammonia and DO concentrations.

Objective 2:

a) t-tests (or non-parametric equivalent) - station to staktion by period; six
tests per period {(stn 1 vs 2, 1 vs 3, Lvs 4, 2 vs 3, 2 vs 4, 3 vs 4); to sort
out differences between storms, we could t-test storm vs non-storm data by '
station - four tests; s ' ‘ ' ’

b) F-test (analysis of variance, AOV) by period; two tests - storm and non-storm;

c) nested ROV yielding two "F" statistics - storm vs non-storm, stations within

- periods; or ' o AR -
dj Duncan's multiple range test of the means could be used in combination with the

nested AOV or by itself as a more refined and powerful modification of t-
testing.



Proposed Approach
Objective 1 - both approaches (a) and (b).

Objectlve 2 - nested AOV (c), since the stratlfled de51gn (storm/nonstorm) with
subsamples (attainment points) fits into the statistical model for analy51s of
variance with subsampling (nested AOV), unequal sample sizes (Steel and Torrie 1960).
We need to investigate if the sampling design will meet all the assumptions.
Regardless of whether we use the nested AOV, Duncan's multiple range test could be
used to determine the relative order of and dlfferences among sites.

We will perform a pllot analysis on the ex1st1ng data from other studles to ‘test the
statistical method. o R ‘ . EEE .

Additionally, we have consulted with a UC Davis statistician regarding our design and
have received favorable response. Further critique of this design and suggestions for
modifications proposed by the statlst1c1an w1ll be 1ncorporated 1nto thls monltorlng
plan. - o , S :

Quality Assurance/Quallty Control : T
The obvious need for QA/QC relates to integrity of the data and determlnlng the’
precision and accuracy of specific measurement techniques.

The QA program will con51st of staff tralnlng in sampling, replicate collectlons, and !’
use of measurement equipment, with followup debriefing of samplers after each sampling:

event. Samplers will use standardized waterproof forms for recordlng callbratlon, QC
checks, and sampling ‘site measureménts (Attachment B) .

The QC program will incorporate approaches for both field and laboratory data.
Contract laboratories are required to perform accuracy and precision ‘checks -and method
blanks on at least 10% frequency. Additionally, we will submit duplicate samples for
analysis on a minimum 10% frequency.

Equipment will be calibrated prior to the sampling event and checked for accuracy
(calibration drift) at the end of the sampling run. Duplicate equipment will be-
carried into the field as backup. Field measurements will be performed for pH.and:

specific .conductance on a replicate sample at-the-end of the sampling run. All data . -

will be recorded and submitted to the Regional ‘Beard Quality:Assurance Officer for
review and input to the computerized QC charting program. A procedure to. check for

"cut-6f-bounds" measurements with a flow chart 'for remedial actlons 1s in development.“

Data will be handled according the SMP Unit Procedure for Handllng Sampllng Data,
revised January 20, 1995 (Attachment C).

Reportlng o C ' o : S ; : '

Data analysis reports will be prepared for six-month perlods, w1th a final: report
encompassing the period January 1995 through June 1996. 'The need for modification of
the monitoring will be evaluated in July. 1996, and appropriate recommendations made at
that time.

" -t
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Attachment A

Laguna de Santa Rosa TMDL Momtormg Schedule

January
T W T F

S

3 4 5 6
10 11

13
17 18 20
24 25 D¢ 27

31

7
14
21
28

February
T W T F

12
19
26

Op¥
7 a_ 10

14 15 17
21 22 23 24
28

1
18
25

March
T W T F

12
19
26

13
20
27

‘1)2 3
7 10

14 15 17
21 24
28 {29} 30 31

11
18
25

April
T W T F

16
23
30

10
17
24

4 5 7
1 12 14
18 19 21
25 27 28

BRGo~|0

May
T W T F

S

14
21

5'[3('5@—.3

2 3 5
9 10{11}12
16 19

30

2325 26

13
20
27

12
19
26

10
17

January
19 - Nitrate, Ammonia, BOD ey
February . )
1 - Nitrate, Ammonia, BOD, Kjeldahl-N, Nitrite' -. R€V
16 Nitrate, Ammonia, BOD
March
1 Nitrate, Ammonia, BOD, Kjeldah}-N,.Nitrite
16 Nitrate, Ammonia, BOD
29 - Nitrate, Ammonia, BOD, Kjeldahl-N, Nitrite
, April
13 - Nitrate, Ammonia, BOD - [lg?
26 Nitrate, Ammonia, BOD, Kjeldahl-N, Nitrite
May ‘
11 Nitrate, Ammonia, BOD,
24 - Nitrate, Ammonia, BOD, Kjeldahl-N, Nitrite
June
8 Nitrate, Ammonia, BOD
21 - Nitrate, Ammonia, BOD, KjeldahI'N, Nitrite 8
July
6 Nitrate, Ammonia, BOD
19 Nitrate, Ammonia, BOD, Kjeldahl-N, Nitrite
August
3 Nitrate, Ammonia, BOD
16 - Nitrate, Ammonia, BOD, Kjeldahl-N, Nitrite
31 Nitrate, Ammonia, BOD
September
13 Nitrate, Ammonia, BOD, Kjeldahl-N, Nitrite
28. - Nitrate, Ammonia, BOD
October
1 Nitrate, Ammonia, BOD, Kjeldahl-N, Nitrite
26 .- Nitrate, Ammoma, BOD
November
8 - Nitrate, Ammonia, BOD, Kjeldahl-N, Nitrite —
22 Nitrate, Ammonia, BOD
December
6 - Nitrate, Ammonia, BOD, Kjeldahl-N, Nitrite
21 Nitrate, Ammonia, BOD

July

MTWTFS

-10

17

24
a1

s 5 (D7 s

25 26 27 28

) 13 14
-18 2o 21

15.

22
29

13
20
27

14
21

12
19
26

September
T W T F

10
17

24 25

1

5 7 B
14 15
22

26 27 29

BB on|o

Qctober
T W T F

BRG o =|0®

16

30

3 5 6
10 @ 12 13
17 9 20
24 25 27

31

14

21

- ————Nowv
X

er

12
19
26

13
20
27

emb

w
Q 10
) 17
21 @ 23 24
28 29’ 30

-
2 3
9
16

11
18
25

December

T W T F.

11
18
25
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Attachment B

H | » : LAGUNA TMDL ATTAINMENT SAMPLING DATE:
l ' lnsﬁumenf calibration conditions -- Time: v e ) .
e ' DO Meter# r I By~ Alr I Water c - Calibration Value: !::1 ) Meter Reading::l
J I ) ' : - . It calib. in water, indicate meter #, etc. calibrated agalnst— ]
: pH Meter Type ) Meter # l_—_: Buffer Value: :‘ . Meter Readlng:‘___—__—l
) S ' SC Meter # ' ' . o - . :
] ! : Turbidity Meter Calibration Value: :j . Meter Readlng l::}
[N . . : .
' — , Samples Collected Remark
STATION mllgi D.O. pH S.C. Temp. gC! Turbidity ' [ NH3 | NO3 [BOD Reference
- l . . .:
) g 7 Stony Point Rd. (# 4)
Qccidental Rd. (# 3) i
I [ ' Guerneville Rd. (# 2)
' Trenton-Hidbg. Rd. (#1)
{l . Rep:,
| .
i Samplers:
\Weather conditions:
g l ' Previous 24-hr weather and/or hydrologic conditions: .
i :
" [ Remarks:
-
|
|
\ J '
[
l ( : : Calibration Checks —Time:
DO Meter # Alr { Watar C Calibration Value: Meter Reading:
pH Meter Type Meter # Buffer Value: | Meter Reading:
’ ( . SC Meter# |- : )
{
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Attachment B

" STREAM FLOW RATE MEASUREMENT

Stream: r

,Locatlon:I N

l ‘Datezl | Saniplefs:l

»Uniis: English or metric

Method: ] Price or MarsthcBumeyJ S * Meter #: E . l

Meas. No. v Remarks ‘ 'Meas‘. Nbo. ‘ D* Lz \)' ' ‘ Remarks:
REWILE . s | _
ol 17

2 3 18] B
3 )
4 20
- . 2
6 ‘; 2
7 T2
8 . 24
ol .25
“10 2
1 ) 27 )
12 28
13 : 20l " NPERINIRS S TR P
14 i T R N o
15 l - REWAEW ® hours

* D=distance from shore; Z=depth; V=velocity; RE_W:n‘ght edge of water; LEW=left edge of water

Observations:




ATTACHMENT
SMP UNIT PROCEDURE FOR HANDLING SAMPLING DATA

Lab Reports
responsible staffer checks for inconsistencies
inconsistencies discussed with QA/QC Officer - Bruce
if appropriate, laboratory is contacted by Contract Mgr.
Pace = Bob K.
North Coast = Bob K.
Basic = Bruce
inconsistency is explained or corrected
unresolvable items discussed with Bob K. :
signoffs = staffer, QA/QC Off., Contract Mgr., Bob K.
responsible staffer
makes copy of lab report and files in working file
QA/QC Officer files report of inconsistency in QA/QC binder
if Russian River -
responsible staffer provides Bob K. with copy of data
Bob K. then
checks for inconsistencies again
inputs to database
provides responsible staffer with copy to proof
responsible staffer corrects, signs off, gives to Bob K.
Bob K. signs off and files in binder

Field Sheets
responsible staffer makes a copy
responsible staffer checks for inconsistencies
inconsistencies discussed with '
sample collector
QB/QC Officer - Bruce
1ncon51stency is explained or corrected
unresolvable items discussed with Bob K.
signoffs = staffer, QA/QC Off., Contract Mgr., Bob K.
QA/QC Officer files report of inconsistency in QA/QC binder
if Russian River -
responsible staffer provides Bob K. with copy of data
Bob K. then
checks for inconsistencies again
inputs to database ’
provides responsible staffer with copy to proof
responsible staffer corrects, signs off, gives to Bob K.
Bob K. signs off and files in binder

Necessary binders and files -
binders
-QA/QC ~ Bruce's office
Russian R. database log — Bob K.'s office
files
project or basin data file - file area
staffer working files - responsible staffer's office ’ ~

Responsible Staffer = lead staffer responsible for sampling program coordination, data

collection, data analysis, data archiving

QA/QC Officer = Bruce Gwynne, responsible for checking inconsistencies identified in

the-process and.resolving the issues, as well as maintaining the QA/QC information on

the equipment and methods
Bob K. = Bob Klamt, SMP Unit Supervisor responsible for oversight of all sampling

functions in the Unit, including supervision, problem resolution, budgeting

"dataproc.wpd"”
revised Jan 20, 1995
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APPENDIX F

RESPONSIVENESS SUMMARY






L}

F-1

RESPONSIVENESS SUMMARY

Public input during the development of this waste reduction strategy was
solicited through meetings, distributing the draft waste reduction strategy

repOrt’fOr'review and‘cqmments,'as well as other efforts as follows: o

Sprin911993 -
. JUne‘1994

August 25, 1994

October 27, 1994

November 10, 1994

November 21, 1994

December
1 &2, 1994

December 2, 1994

December 14, 1994

Regional Board staff as well as other interested

persons participated in the Technical Review Group for

" the development of the City of Santa Rosa’s report,

Laguna de Santa Rosa Water Quality Objective
Attainment Plan, June 1994. :

Regional Water Quality Control Board Meeting. Staff
updated the Board on the waste reduction strategy for
the Laguna. - o - S et T

Regional Water Qua1ity‘Contfo1'Board Meeting;,-staff
updated the Board on the waste reduction strategy for
the Laguna.

A meeting with the Sonoma-Marin Animal Waste Committee
was held. Regional Board staff gave a presentation

“and answered questions regarding the waste reduction

strategy for the Laguna.

A meeting with staff from the Regional Board, City of
Santa Rosa, Sonoma County Water Agency and Department
of Public Works was conducted. Regional Board staff
gave a presentation and answered questions regarding
the waste reduction strategy for the Laguna.

Draft report on the waste reduction strategy for the
Laguna was completed, and copies were mailed out to
all Laguna CRMP members (a 30-day review and comment
period was requested).

A notice was mailed out to the Russian River
Monitoring Committee (62 people) stating that the
draft report was available for review and comments (a
30-day review and comment period-was requested).

A meeting for the Laguna CRMP was held. Regional
Board staff presented the draft report, answered
questions, and requested comments regarding the waste
reduction strategy for the Laguna.
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December Regional Board: staff contacted the Cities of Rohnert
19 & 20, 1994 Park, Sebastopol, and Cotati, and the Town of Windsor
(telephone conversations) to discuss the waste
reduction strategy for the Laguna and, more
specifically, urban runoff aspects of the strategy.

December 19, 1994 = The comment period was extended to January 20, 1995.
- January 20, 1995 Comments were solicited by Regional Board staff '
contact (telephone conversations) with representatives
. from the Goldridge RCD, Sonoma County Water Agency,
o .7 .. Sotoyome RCD, Western United Dairymen, Department of
.+ ..t Fish.and Game, Natural Resources Conservation Service
:o . . (formerly Soil Conservation Service), Farm Bureau, and
Friends. of the Russian River.

We received comments from various agencies.and intérested groups. We
responded in writing to all comments received during the review/comment period
and:incorporated suggestions into the final report. Copies of the. written

-~ comments and our responses follow. .. oo ‘ S '




Comments
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| TO: I-Ming Cheng

DEPARTMENT OF WATER RESOURCES
State of California The Resources Agency

QFFICE MEMO 1E

DATE: December 9, 1994

Floodplain Management Branch '
-4 SUBJECT: Review Comments:
FROM: Earle W. Cummings Wwaste Reduction Strategy
Urban Streams Restoration Program for Laguna de Santa Rosa

remons e

The Draft Report on Waste Reduction strategy for the Laguna de Santa
Rosa addresses load reduction from the source perspective pretty well. The
major sources are more than adequately characterized. What seems to be
migsing is a comparably detailed consideration of ways to improve the
consumption and natural decomposition of ammonia-nitrogen when it reaches
the Laguna, or by modifying cthe drainage network to alter the pattern of
discharge so that existing decomposition or consumption processes have time
to work on stormflow before water reaches the Laguna.

Mentioned on page 28, but without much discussion, is the idea of
using created wetlands and filter strip applications to reduce nitrogen
entering the Laguna. If septic gystems are a significant source of
nitrogen to the Laguna, £ilter strips of riparian vegetation that intercept
the percolating leachate just before it enters the stream channels would be
a valuable addition to the system. Managing vegetation along the top of
existing gtream and channel panks to produce a dense shade canopy might
reduce algal productivity and thus reduce the night-time sag in dissolved
oxygen caused by respiration of the dense algal population in sunlit
sections of the Laguna tributaries. Although the open water sections of
the Laguna might still experience digssolved oxygen sags, the tolerable
conditions in tributaries would provide a refugium for sensitive fish
species.

)

There is no discussion of the design of manure storage ponds relative
to local terrain. Are overland flows diverted around storage ponds so that
storm water from off-site does not contribute to containment failure? Some
discussion of grading changes to reduce the risk of pond failure might be
appropriate. '

Finally, the document develops a large number of scenarios which are
dismissed as inadequate, and only a single selected is identified as
neeting water quality goals, accurately reflecting flow and pollutant
dynamics, calls for reasonable time frames to comply, and appears
achievable. Other combinations of features should be explored that could
also meet water quality objectives. The other scenarics might place
greater emphasis on understanding the interaction of sediment and water
column interactions, or greater consideration of ammonia-nitrogen .
metabolism, or potential watershed hydrological modifications coupled with
biological responses to the availability of transported nutrients.

I hope these points are useful. Contact me at (916)327-1656 if I can
offer any other information
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;_RWPC ' Post.Office Box 501

1 Guerneville, CA 95446
isi ian River Watershed Protection Committee (707) 869-0410

e - December 13, _19.94‘ )
’ ] Conf.x.mvents‘o'n thé Ndrth Coast RWQCB Draft Report
Waste Reduction Strategy for the Laguna de Santa Rosa

This draft Stfaiegy relies on two preﬁoi;s reports that contain incomplete analysesand..
l | misleading conclusions that the Russian River Watershed Protection Committee has
repeatedly commented on (see attached memos). The main issues are: o

] 1. Incomplete analysis of nitrate impacts, especially on algae growth and its
subsequent effect on Dissolved Oxygen.” This is particularly important during

} warm, sunny spells in spring when algae blooms can occur, with subsequent. - - .
night-time reductions in D"i,ssolv,ed'OXyg'en. Decay of such algae blooms could - -
be contributing to accumulations of benthic nitrogen, which can be re-released to .

f the water column in fall and/or in the following year. These interactions, which
are very common, should be thoroughly investigated in the Laguna in order to |

} develop a direct strategy for Dissolved Oxygen. '

2. Even without analysis of nitrate, effluent discharges from the Laguna

[ Subregional Wastewater Treatment Plant appear to contribute more nitrogen
than other sources on an annual basis'., Nitrate is 7ot included in the technical

“ term "Total Nitrogen" that includes only ammonia and organic nitrogen?. -

I Inclusion of nitrate in the wastewater effluent® dramatically increases the

urgency of developing specific targets for wastewater reductions, rather than the

| vague generalizations included in this draft (which address only ammonia).

3. As with previous studies, this draft lacks measured data (e.g. diurnal
measurements of Dissolved Oxygen), ignores the questionable validity of
existing datat, and relies heavily on an unverified computer model®.

| s

! | 1 Table 4-1in the Laguna de Santa Rosa Water Quality Objective Plan. ,

) 2 If the RWQCB and the City of Santa Rosa have calculated the term differently, we would appreciate
anexplanation. I = ’ - S

} ' 3 Table3-9 in the Laguna de Santa Rosa Water Quality Objective Plan shows that nitrate in the effluent’
“has an average concentration 3 limes higher than ammonia and organic nitrogen together. .

: Thé RRWPC has presented its critique of the available data on numerous occasions; the main issues

| are: lack of systematic monitoring, lack of statistical validity, inadequate sampling. ' '

1 Formerly River Citizens Sewer Committee



4, The specific focus on ammonia loads from dairies is misleading, since it assumes
that the load is the result of "over-topping" storage ponds and runoff from
heavily manured areas. This is correct only for documented investigations of
ammonia toxicity in creeks. Coupled with the exclusion of nitrate, this focus on
ammonia "spills” creates the false impression that Best Management Practices |
(BMP's) will have an overwhelming impact. On the other hand, the more
complex issue of evaluating and balancing all types of nitrogen inputs is missing

in this draft (e.g. balancing manure and irrigation-water applications withcrop -

uptake, sub-surface drainage, and salt accumulations in the soil).

b Strategies for ammonia should be based on concentration as explained in the
report, since fish are sensitive to very low concenirations. 'On the other hand
strategies for Dissolved Oxygen should be based on mass limits, since suspended -
organic solids can settle and then create impacts in different seasons'and years. -
Likewise, if nitrates can cause algal blooms and subsequent impacts in different " -
seasons and years. Besides the practical issues of cause and effect, the Cléan -

Water Act also specifies that the targets should be based on mass inputs rather
than concentrations. e e e

In summary, we feel that the draft strategy is incomplete and can be improved by: (@)
developing direct measures for Dissolved Oxygen, (b) including specific measures for- .
nitrate in the Laguna Subregional Wastewater Treatment Plant effluent, and (c) | |
developing dairy waste BMP's to-ensure balanced applications of manureand =~
irrigation-water.. B S

Yours sincerely, -

John Rosenblum, PhD. -

- .

5 Doug Green of the RRWPC has presented very detailed critiques of the QUAL2 model on niumerotis L

occasions; the main issues are: (a) severe boundary condition discontinuities that preciude

_ _ applicability to benthic-water column relationships; (b) insupportable uniformity assumptions for
* different reaches; and (c) incomplete relationships for nutrients and algae.. The authors of Santa =
Rosa's study also allude to these limitations (e.g. p.47 regarding stream flow: gauging; p.50 regarding
benthic processes). Tl s R




)nRWPC Post Office Box 501

I Guemeville, CA 95446
r. - [ [
1! sian River Watershed Protection Committee v. - .(07) 869-0410

|

H " _,Commen_ts on the Draft Reportofthe -~ -~
Laguna de Santa Rosa Water Quality Ob ective Attainment Plan .

June 8,1994

1 By John Rosenblum, Ph.D.

! for the Russian River Watershed Protection Commi'ttee‘
GENERAL COMMENTS
Lack of Measured Data/Reliance on Computer Simulations

The primary concern with this report is the lack of measured data' and, the over-
reliance on computer simulations?. ‘At best, we feel that this report can be used only to
identify where additional effort is needed to understand the complex relationships that
lead to ammonia and dissolved oxygen problems in the Laguna. Without abetter
1 understanding of these relationships, the relative importance of each source is unclear,

’ Jeading to miscalculations and inequitable allocations of Total Maximum Daily Load in .
the Attainment Plan. o

| Incomplete Evaluation of Nitrate in Wastewater

' The effect of nitrate in the wastewater discharged from the Laguna Subregional
Treatment Plant in warm periods between October and May is not adequately”

 evaluated. In addition, the effect of nitrates in irrigation drainage returns is not

l evaluated at all. Fig. 3-6 of the report shows that nitrate concentrations are 4 imes.

higher than ammonia when the Subregional Plant discharges wastewater; Figures 3-3

. to 3-5 show that concentrations of nitrate and ammonia in the Laguna are very similar. -

3 l Since nitrate is immediately available to aquatic plants and organisms, its effect must be

included in the evaluation. By ignoring nitrate, this report has essentially excluded the

|| impact of the Subregional Plant on the Laguna.

‘ 1 The RRWPC has presented its critique of the available data on numerous occasions; the main issues
P are: lack of systematic monitoring, lack of statistical validity, inadequate sampling.- -~ - - .
2 Doug Green of the RRWPC has presented very detailed critiques of the QUAL2 model on numerous
occasions; the main issues are: (a) severe boundary condition discontinuities that preclude - - ‘

I applicability to benthic-water column relationships; (b) insupportable uniformity assumptions for -
different reaches; and (c) incomplete relationships for nutrients and algae. The authors of this study

also allude to these limitations (e.g. p.47 regarding stream flow gauging; p.50 regarding benthic
( processes).

I
) | Formerly River Citizens Sewer Committee ' Page 1 of 4



Need to Address Other Impaired Objectives

While this report focuses on ammonia and dissolved oxygen, the complete Attainment
Plan should include other impaired Beneficial Uses. In particular, tests by the City of
Santa Rosa have demonstrated chronic toxicity of both the background water in the
Laguna and wastewater effluent to indicator species. Although the authors of this
report maintain that loss of habitat, rather than water quality, seems to be the main
impact on aquatic species (especially Steelhead) in the Laguna, the Attainment Planis
incomplete without addressing habitat restoration. ‘

SPECIFIC COMMENTS

~ Dissolved Oxygen

The discussion of yearly average dissolved oxygen concentrations in section 2.3.2 and ~
Figs. 2-5 & 2-6 must be expanded to include seasonal and diurnal concentrations. The.
same applies to the dissolved oxygen results of the model (section 3.4 and Figs. 3-3t0 3-
6). In particular, critical periods such as pre-dawn conditions in summer mustbe -
evaluated. o o . ‘ SRR |

Impact of Wastewater
Impact of Discharges

The regression analysis of Fig. 3-1 is inappropriéte , ot bn’iy because of the very low -
correlation factor (R2=0.35), but also because discharges are independently and

completely controlled by plant operators. A more appropriate evaluation would beto |

measure the impact at different discharge rates and stream flows (Fig. 3-6 shows a very o

large nitrogen contribution from the Subregional plant).
Impact of Effluent Irrigation . -

Although it is stated oﬁ.p.33 that';m'ori\itorihgk data show tllatungahon has no impact on

groundwater quality, it is unclear whether this also means that irrigation has no impact

on the Laguna:
1. Was the data collected near irrigation sites, during the irrigation season, and
over several years? .
2. How much wastewater irrigation occurred and how does the volume compare to -

rainfall and other sources of irrigation water?

3.7 Does subsurface drainage divert irrigation :Watér"be'fo;e‘-if"réaches‘ the -
groundwater? Were measurements taken in nearby surface water during the
irrigation season? -~ 0 o et s

Phge 20f4
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| ‘Pollutant Load Calibrations

| | The report uses estimations of pollutant loads from other reports (without discussing
| | applicability to the Laguna), and then reduces these values by an unclear "calibration”

_ factor to reach pollutant concentrations in the Laguna (p.31 for urban sources; p.36 for
| } non-irrigated agriculture). Since Figs. 4-1 to 4-4 which use these calibrated results

' | show that urban and non-irrigated agriculture sources are very significant, the - -~
__ immediate conclusion should be that local measurements must be obtained to validate.

E | the Attainment Plan.

i \ Modeling Calibrations

Section 3.4 describes many éhéngés in input assumptions and"équaﬁbn parameters that
were required to "fit" the output to results measured on only, 2 "calibration” days.and 1.
‘ 1 nyerification” day. What seems to have been lost in the details are: .-~~~ -

} } 1. How does the model "fit" for other days and conditions?
9. - Are the changes valid3? e SUR o

3. Are other processes (e.g. benthic and sedimerit reactions), not included in the

,' I model, more important in reality? .

Lack of Nitrate Evaluation in the Modeling Results

‘ l Section 4 of the report lacks a discussion of nitrate, which de-emphasizes of the impact
-, of wastewater from the Subregional Treatment Plant (as direct discharges from October .
| z to May, and as irrigation returns in the irrigation season). Total nitrogen analysis by
the Kjeldahl method does not include nitrate, thus the comparisons of nitrogen sources
( shown in Figs 4-1 to 4-4 are misleading. Additional graphs showing nitrate are '
required for a fair evaluation. ‘ ' - T

} | The addition of nitrate would probably show that the nitrogen load from wastewater is.
|| aslarge as that of the dairies. This would require a far more detailed evaluation of

~ wastewater impacts, and a nitrogen control strategy that includes nitrate removal
. | rather than only a reduction of ammonia concentration?. N |

'u 3 Onp.50, how does reallocation 50% of the incremental flow to the headwaters relate to measured
4 | volumes (if any exist) in the headwaters? On p.55, how does a sediment oxygen demand of 0.6 g/ ft2
v relate to the original value (and to reported or measured values)? ... o

o 4  The authors of this report acknowledge (p.77) that even though nutrients from the wastewater t;én s
\ ’ contribute to aquatic plant growth, decay, and oxygen depletion, its impact was not evaluated. '

| R ' Page 3 of 4



Load Reduction Plan

Wastewater Quality Controls

Although some of the options include anaerobic proce‘sse‘s,’ pfeéu;rlably'for
denitrification, the discussion centers around the removal of ammonia and organic

nitrogen. Since the treated effluent is currently nitrified with 15 mg/1 of nitrate (Table
3-8), the discussion should explicitly include an evaluation of nitrate reduction. ’

Dairy BMP'’s

Although the BMP's are covered in great detail, including costs, there is no mass-- -
balance evaluation.. This is a major concern since the source of the nitrogen is imported

feed, which mearis that nitrogen must be somehow eliminated from the Wé'st‘es inorder -

. to provide a steady-state balance. In practical-terms, th.lsrequues o

1. An evaluation of waste treatment including de-nitrification.. =~
2. An evaluation of the practicality of crop production based on the use of these
dairy wastes (liquids and solids) as the primary fertilizer. o

Neither of these options will be affordable to local dairies under current economic =~
conditions. The report (p.92) recommends 2 institutional/financial sirategies that could
help offset costs.  The real test of practicality is whether the waste BMP'scanbe =
combined with reclamation of fertilizer value and changes in dairy practices, to create,
an affordable long=termsolution. " U s ey

SUMMARY

This report is a reasonable first step in eValu'aﬁ“n"g‘Whére further work is required to R

devise an Attainment Plan. The draft reveals several issues that need to be addressed

in more detail in the final report: ..~ = - .

1. More measurements of flowrates and water quality arereqmred,espeaallysmce S

the simulation model cannot reflect complex relationships occurring in the
La ' ehanri ] ,
2. A detailed evaluation of the impact of nitrate in the wastewater. from the
Subregional Treatment Plant must be included.

Habitat impacts must be addressed.

An evaluation of control measures for all forms of nitrogen from the Subregional
. Plant wastewater, and from dairy wastes must be included.

il

5 To significantly offset feed importation; or for fruit and vegetabia to be harvested and sold outsxde
the Laguna system. Another option would be to recover nutrients for.use outside the Laguna... -
system. S T P SRS N B P P T s .

éage 4of4




EWPC ) Post Office Box 501

. Guerneville, CA 95446
1n River Watershed Protection Committee ,(707) 869-0410

RSSC COMMENTS ON THE DRAFT REPORT ON NON-POINT SOURCE
POLLUTANTS IN THE LAGUNA DE SANTA ROSA

RCSC is pleased that the North Coast Regional Water Quality Control Board has started

. address issues related to non-point sources of pollution in the Laguna de Santa Rosa,
ad would like to offer our comments on the draft report.

Jur main concern is that discharges from Santa Rosa'’s Subregional Wastewater |
‘reatment Plant, which is a point source, might have a far Jarger impact on the Laguna.
In particular, it is uriclear from the draft report what the relative importance of the
. ~oint and non-poir ces are. We would like this effort result in measurable .
' mprovements to ¥ ality in the Laguna and the Russian river.

© Our detailed comrggnts are as follows:’ | Ty

1. The report relates to concentrations of pollutants, which provide only part of the
impact. Overall mass-loadings provide a much better basis for evaluating the
impact of the non-point sources on the Laguna and the Russian River. Whatis

required is an estimate of the flowrate or volume of runoff at each monitoring

point, so that the mass-loading of each pollutant can be calculated.

2. Although the report mentions that during collection of stream-bottom sediments,
it was "... apparent from sight and smell that a substantial amount of these
organic solids was cow manure”, it is not clear whether: (a) this was true
everywhere; and (b) if any attempt was made to verify that the solids were not
anaerobically decomposing algae or other plant material.

We feel that this is an important issue to clarify since Figures 5, 7,8,9,10,and 14

seem to indicate high nitrogen loadings from Santa Rosa’s wastewater treatment
plant (as implied by concentration measurements):

Fig. 5 shows that total ammonia from the plant was vey high during the years
prior to nitrification, and that the dairy sources contribute only a
relatively small load. This does not mean that the dairy sources have no
impact, but rather that the cumulative impact of many. years of high
Joadings from the plant must still be addressed.

Fig. 7and 8 show that the source of un-ionized ammonia is dairies, which is to be
expected. The toxicity of the un-ionized ammonia is a concern, but its

~ contibution to the overall nitrogen load in the Laguna is insignificant
relative to other nitrogen forms.

Fig.9 and 10 show that the wastewater treatment plant might be contributing
significantly more nitrate to the Laguna than any other source, especially
after nitrification (as indicated by the large difference between the "no



discharge" and "pre-nitrification” or "post-nitrification” curves at
monitoring-point LTR in Fig.10). There seems to be an error in Fig.9 for
the "winter" curve: the nitrate contribution from the plant at monitoring-
point LTR is missing. Since nitrate is immediately available for algae and
plant growth, this nitrogen load might have the most impact on the
Laguna, and since the load from the plant might be larger than that of the
dairies, the cumulative impact of many years of high loadings from the
plant must still be addressed. _

Fig. 14 shows that nitrification at the plant eliminated most of the organic
nitrogen and the ammonia, but since total Kjeldahl nitrogen does not
include nitrate (which is immediately available for algae and plant

owth), this does not mean that the wastewater plant is not a major
contributor of nitrogen to the Laguna. In fact, since the nitrate load from
the plant was always relatively large, and has increased after nitrification,
discharges from the plant must still be addressed before reaching
conclusions about the relative importance of non-point source impacts on

the Laguna.

3. Since effluent from the wastewater treatment plant is used for irrigation
throughout the Laguna, discharges will still have an impact on the Laguna even
under "no-discharge” conditions. It is not clear in the report how such loads
were accounted for, although it is implied that everything that was not
discharged directly from the plant was attributed to dairies, and to a lesser
extent to urban runoff. Given the high nutrient concentration in the effluent, and .
frequently high surface runoff during irrigation, we feel that the impact of
irrigation should be evaluated before reaching conclusions about other non-

- point sources.

Sin "ereiy,

"~ Brenda Adelman

.

Brenda Adelman: RCSC 9/14/92 Page 2
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ITE OF CALIFORNIA - CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY PETE WILSON, Govermor

Al fORNIA REGIONAL WATER QUALITY CONTROL BOARD
31 H COAST REGION o e
30 SKYLANE BLVD. SUITE A

NTA ROSA, CA 95403

»-01" 1 (707)576-2220

q»tober 1, 1992

prenda Adelman , D :

} |ssian River Watershed Protection Committee °
Post Office Box 501 D
guernville, CA. 95446

0o
Dear Brehdaf

t} ~ This letterﬁiswinvreépqnse,to?yqur lgttef and comments to.the Regional
Board on~September,24,31992,concerning'the draft report for the Clean Water

~ct Section fzqs(j}__ptojéctf:titled.:flhvestigation“'for- Nonpoint Source

ollutants in the;Laguna,de"sénta]Rosa;'Sonoma*COUnty";P L e
' We would like to - thank you fbr~your'advan6evpre-review of: the draft
report last month. Your comments were helpful towards our putting together
}ihe draft final report which was thenjreleasedrfor‘the publicly noticed 30

Jay review period prior to the Regional Board meeting. . N :

B " We agree with your comments that mass-loadin :calculations for:
}kuallty constituents wou provide a better asis for.furtherkevaluating
| the - impact of nonpoint source discharges on the Laguna.  The: report
addresses this issue at the beginning of the report, on page 3. For this
.-study, the quantification of sources was attained through measurement of -
J constituent concentrations in water over time. Additional £low data would
"have been necessary: to quantify 'in terms of “‘mass emission. Accurate,
,fpermanent,flow measuring equipment,would'have_been-necessary;to do this in
‘ the main stem of the Laguna, and was outside the scope of this study. The
.Jnext phase of the study is now just starting and is being conducted. by the
City of Santa Rosa using a new Section 205(j) grant from the U.S.
J Environmental Protection Agency. The city's contract is with the state
| ldater Resources Control Board. Work on mass emission calculations has been
made a part of this next study. oo - s
P You expressed comments as to whether our work on: the strzam bottom-
' |sediments confirmed that the organic matter was cow manure and. not

anaerobically decomposing algae or other plant material. My personal
. .observations during the sediment core sampling was that most of the organic

}‘matter was obviously manure. There is no doubt that Some of the organic
| 'matter was algae or other plant matter, but it was present in minor amounts
relative to the amount of manure. This was particularly obvious at station
.l LOR, the station which represented a wide slow stream reach in which we
lwould expect solids from upstream areas to drop out of the water column and
be deposited. '
| You had a number of written comments on specific Figures (graphs) in
( {the report. My response to those comments are as follows:
- Figure 5 does show high median total NH3-N concentrations during a
~ period when the treatment plant was not nitrifying its effluent. This was:
’l a temporary situation that no longer occurs. The treatment plant has been
| normally nitrifying its effluent since the mid 1970's, and the pre-




nitrifidation data shown on Figure 5 represents é tempbrary situation¢

during the winter of 1989-90. .
Figures 7 and 8 show median un-ionized ammonia concentrations in the

Laguna. Because un-ionized ammonia can be toxic to aquatic life -in low"

concentrations, we have concluded that the level of un-ionized ammonia to
be extremely significant regardless of the concentration or load of total

nitrogen. Un-ionized ammonia can result in direct toxicity, and 1is-

considered our most significant concern with respect to nitrogen impacts.

Figures 9 and 10 show median nitrate levels in the Laguna. The
treatment plant discharges during the winter period only, when there are

naturally low algal production levels in the stream. This means that the -
nitrate discharged from the treatment plant is not usually available .for.

algal growth during the summer period when nuisance algae b100ms‘ares‘ ;

normally expected to occur.
Figure 14 shows median total Kjeldahl nitrogen concentrations in the

Laguna. Kjeldahl nitrogen is a measure of organic and ammonia nitrogen. The:

purpose of Figure 14 -was to show bnlg_xjeldahl‘nitrogen levels, and not to
infer anything about nitrate loadings from the treatment plant: or nonpoint
source discharges. Figure 14 needs to be interpreted in contex with .the

rest of the report. Post-nitrification median levels of Kjeldahl nitrogen -

in the Laguna were less than when the treatment plant was not discharging, .

thus ‘improving water quality in this regard.

ou also expressed commentsncgncgrning~impacts’from irrigation runoff
into the Laguna. These are reflected in the data at downstream stations
during. the cburSE‘o£=the;study.wWe'have,concludéd from the data that this
is a relatively insignificant source of-discharge impacts.

" Your comment  that ‘stream channelization has. had impactsftdﬁLagnna.

water quality is well taken. This is mentioned on .page 13 of the report

during the discussion on-water temperatures. Channelization impacts were

not within the scope of this study.

Thank-you again for your review of the.
for us and made’ for a better report.

questions. -

‘I hope I havezsufflciently”addfessed”?ou: cdmménts-anquuestionég,
‘:eportbnYoqr”cdmments.were'importantm
_Please ¢311 me~with*any'additional

-

Sinc rély,’“//

(9D (U cdoa—

Wwilfiam D. Winchester - .
Environmental Specialist III. .

Y
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Ms. Cecile Morfié T C g ‘ CIREPLY
North Coast Regional Water Quality,ControlgBoard ' CIAEL STAFF e
5550 Skylane Blvd., Suite A E T

Santa Rosa, CA 95403

Dear Ms. Morris:

ThankLYOu,forfthé opportunity: to comment on the draft-Waste
Reduction Strategy for thesLagunafDe_Santa‘Rosa,jdatedaSeptember
20, 1994. 1In general, the strategy appears to provide a robust yet .
feasible framework ‘for ftargeting,,and_uimplementing loading
reductions needed to bring the Laguna into,compliance‘with water
quality standards. I do believe that ~5dditional detail 'and
clarification is needed . in a few key areas in order for the
strategy to-be approvable'under,Clean Water Act Section 303(d) as
a TMDL (see below). My additional,ccmments;(enClosed)naddress
elements of the report which should be clarified in order to ensure
that the strategy is fully understandable to the public and

affected dischargers.

Summer Season Attainment

~ In the selected scenario, the targeted load goals are expected
to be exceeded at each attainment point during the summer season
(p.25). This problem may exacerbated by the ‘lagged effect. of
winter and spring discharges, as discussed in the report (p: 25) ..
Does this mean that the water quality standards are not expected. to
be met during summer? If so, it appears that the strategy does not
achieve one of its primary goals: toO "target waste load reductions
that meet the water quality goals for the Laguna" (p. 4).

TMDLs are required to be established at- a level adequate to
ensure that water gquality standards will be attained [40 CFR
130.7(c) (1)1. The strategy should explain how it will result in
standards attainment during the summer seasonl. Alternatively, the -
strategy could‘consider“whether_other load reduction scenarios and’
implementation actions which would result in standards attainment
during. the summer Season. In particular, the strategy should
consider more aggressive efforts to target septic systems. since
they are almost solely responsible for summerjseason'loadingsv‘and
are a significant source during other periods of the year.
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T.oad Reduction Expectations Byv dource

The strategy should more clearly allocate load reduction:
responsibilities and expectations. TMDLg should allocate expected
load reductions from major sources of concern by category and/or by
- specific source (vGuidance for Water Quality Based Decisions: The
TMDL Process" USEPA. EPA440/4-91-001) . Clear descriptions of the
load reduction expectations or requirements are essential in oxder
to ensure that' the load reduction targets are attainable and to
assist different dischargers in understanding what is expected of
them "and “planning the appropriate discharge controls. i The:
discussion of . load reduction responsibilities should also be
reflected in the implementatioﬁ?plan?sectipn;, : o S

1

Implementation Plan Detail

The strategy should describe the implementation plan in
greater detail. The September 20th draft implementation plan is
substantially improved.over the previous draft; however, the report
should discuss, to the extent feasible given;available‘informatidn:
‘®-whether the identified implementation actions,are”expected

to result in attainment of the load reduction targets for
each attainment point during each season, o C
iOqexpected,loadfreductions associated:with the implementation

- measures discussed in the'implementation,plany and
ed -

Oﬂwho.is,responSible.for implementing,each of ihehidentifi

control actions.

Describe Monitoring and Review Plan

The strategy should describe how the Regional Board will
evaluate .the . effectiveness of thi
necessary adjustments ("Guidance for Water Quality Based Decisions:
The TMDL Process" USEPA. EPA440/4-91-001) . DescriptionjofAthe

monitoring plan is a.requl
Key questions that shq@ld‘be“add:essed include: -

®+What constitutes compliance with water quality -

objectives, and how will compliance be determined?
e-What monitoring will be done to: measure compliance,
* . whom? - ’ o

"59ﬂNhatgwillftﬁe Reéionéi“Board”do'at the July~;996_gheckppint?

Comment Period:

- The. Regional.-Board"ShOuld* consider extending the comment
period (either.formallY‘orlinformally) ' :
opportunity for. the public to ob
strategy. I believe. an extensi
comment period occurred du
lengthy and. somewhat complex,
different dischargers are not clearly described.

is first phase’ TMDL -and -make: .

. red element of a phased approach TMDL.

‘and by

' in. order to provide ample”
tain, review, and .comment on the’
L ‘on~is.warrantedfgiven that7the:
ring the holiday seasdn,.the'report*is”
' and.«specific,ugxpectations“POf



Conclusion

The Waste Reduction Strategy for the Laguna provides an sound’
te load reductions, and I commend

pasis for implementing appropria

you for a job well done. I pelieve the strategy will be.
strengthened if it is clarified and expanded in the areas discussed
above and in the enclosed comments. -1 would be happy to discuss my-
comments at your convenience and assist you in any way I can to

help bring the strategy to completion. please do not hesitate to
call me at 415-744-2012.

Sincerely,

o AR

David Smith
TMDL Coordinator

enclosure.

LY



Attachment: Detailed Comments on Wa

ste Reduction Strategy

General Comments

T e e e e e s

The reporttshbul
sources, and should provide ‘a bibliography.

Did you consider - the feasiblity of riparian or

d be consistent in- its citations of reference

» | stream,channel
a method of"lowering water. temperature and

restoration as - ,
associated ammonia toxicity?

Specific Comments

Page

2

10

"

Comment

s listed on the

Clarify in paragraph 2 that the Laguna wa
§303(d) list in 1992 and 1994.

In paragraph 2, cite the EPA guidance which describes the
"phased approach" ("Guidance for Water Quality Based
Decisions: The TMDL Process" USEPA. EPA440/4-91-001) .~
This is important €O provide the authority £for the
Regional Board’'s decision to implement this regulatory

mandate in a phased manner.

The first sentence of paragraph 3 should be clarified.
How does each seasonal flow and loading pattern affect
water quality "in a different way?" More detailed
discussion of this key point is warranted.

Regarding paragraph 1 pelow table 2, while I agree that
attainment of criteria is the ultimate endpoint, I
suggest that you explicitly'recognize the allowable loads
and associated load reduction targets developed in this
report as intermediate endpoints of the strategy. In
this paragraph, it would also be appropriate to summarize
the planned monitoring and assessment activities through
which you will evaluate the success of the strategy.

In bullet 3, emphasize finding number 4 regarding
nutrient increase froulupstreanlurban.runoff tributaries.

This is the key point in this bullet given that the

strategy focuses upon nutrients more —than metals or

organics.

In bullet 1, clarify the last sentence. Does the report
contain a finding or merely a nypothesis concerning this
possikle relationship between late release of nutrients
and organics, and summertime water quality? This is an
' important point because the report contains a similarly
vague discussion of this issue on page 25. What 1s
really known, and what is theory at this point? What
will be done to explore this theory further? -

———



-ii-

~In bullet number 4, the water quality model used to

estimate pollutant loads should pe discussed in somewhat
greater detail because many of the loading estimates

" underlying the strategy analysis appear toO rely on its

10

)

1} 11

5

|

|

12

|

N

o

|

)
T

| 15 o

‘ gﬁ_w\p”_

l‘ .Uz._,\ v
1 e )
S o\
e e
{ i\Q\* P

findings. Without going into exhaustive detail, it would
be helpful to discuss the type of model uséd and its

~ degree of reliability.

. In the paragraph under the Laguna Water Quality title,

clarify the statement that ndischarged wastewater meets
Basin Plan criteria.™ Does the discharge meet the D.O.

objective contained in the Basin Plan and EPA’s un-
- jonized ammonia criteria, which are the goals of the

strategy?

The logié of the following paragraph concerning ammonia
is not clear. Please clarify why the referenced factors

~led you to focus, on total nitrogen and two forms of
ammonia .. SRR : ' - -

In paragraphil; do actual data ffom the Laguna bear out
the statements in the last sentence -regarding the

’pOSitive,correlation petween high total ammonia and high
}unionized:ammonia;'and‘between.high

total nitrogen and
high ammonia? o S

The last sentence O the page should be clarified to

read: "The EPA criterion for un-ionized ammonia was
exceeded in the Laguna 17% of the time." '

. What explains the substantially_higher»exceedence rates
~-4in the middle reaches of the Laguna? “The differences in

exceedence . ‘rates in the middle reaches . should be
discussed at some point in the text. ,

Clarify the first phrase in the first sentence regarding
."the nature of the nitrogen sources" OT cite .the page
where this issue is discussed. '

The method used to evaluate pollutant concentration in
the water column is very conservative in that it assumes
‘no decay of nitrogen compounds after their discharge.
EPA supports the use. of conservative assumptions,
especially when pollutantvfate and transport are poorly.
understood. However, this assumption may result in
overly stringent load reduction targets. Do you have the

capability'(throughqthe MerriteSmith,model, for example).,

_to evaluate the decay of nitrogen compounds after they
,are,discharged to the Laguna?. would it be possible to

use a first-order ‘decay coefficient to ‘evaluate the

sensitivity of your load-reduction‘target~results to this
no-decay assumption? S
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17

18

19

20

-+ Laguna.

23

pefore -the word ncontrollable" 1

. ‘or. something like this to avoi

f'*'Glarify‘ﬁhétméthdd-deSCribed in the last

. . to the cCity of Santa Rosa concerning {1
- wasteload allocations for the

-iii-

f waste load, add "more easily"
n order to reflect the

identified~’under the

Under the definition ©

fact .that the load sources
definition of load are controllable.

Under the definition.of load, explain the term "reduced" .

Define the meaning of the term pKa uSed\inﬁéquation (3) .

term WQO to "upper 1imit"
d a conpptationﬂthat yau
bjectivef SRR

Under*equafion (4) , change the

areydevelopihg{a'to:alinitrogean
In the last rmaragraph, is the May 1991-May 1994 period of
record representative of the longer term”lew%record?
What. is the SignificanCe of the ngxtended Winter" season
‘line in Table 47 S : ~“ L

Please clarify how vyou combined your -evaluations .of
~loadings during winter wet and dry weather periods to
derive- total loads for the winter season.

system waste loads may still
‘assumption that all
ystems' reaches the

;Thehréﬁisadweétimated*septié
be high given the overly conservative
wastewater discharged from septic s

In paragraph 3, explain'how“"Wastewa;af”loadings are
divided up by 121 days during the wintar;,.“‘ R
“Pléasafclanifoﬁaragraphu4 to*bette;'explain how storm
event loadings were Calculated.v‘How‘do'ﬁeSultS obtained
with this method compare to available metéorological data

on storm event frequency and intensity?
- please clarify the-distinctions petween scenarios 7A-7D.
Do the lettzrs mérely:indicate.the-Seasonal'breakdown?
Also, the section citle says 7A-7B. . Do you mean 7A-7D?

paragraph. The

‘narrative is c¢onfusing. ' . ST
Please fill, in the - blanks 'regarding load
expected frbmfdifferent‘activities. "

~ The imp;eméntation‘plan’may»prOVide_inadequate.guidance

(1) stormwater
. control- /levels and (2)
fSubregional”WastaWatér'TreatmentrPlant.' The TMDL should

- provide aTSpeciﬁic*WasteloadrAlldcation_fbr-this key
point soutrce ‘dischatrger. . Are there any other point
source discharges of concern?. L o

reductions

PRESHNEN -~

—— . ————
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CALTFORNIA REGIONAL WATER QUALITY CONTROL 'BOARD
NORTH COAST REGION

Interoffice Communication

TO: Cecile Morris DATE: January 14, 1995

FROM: Bob Klamt

SUBJECT: Comments from John Cummings, Laguna CRMP Task Force

T noted the following comments from the Laguna CRMP Task Force Meeting of 12-
14-94 and a telephone conversation with John on 12-16-94. :

The relationships of existing conditions, attainment goals, and an ultimate
goal is not well explained. We need to explain how the planned reductions
between now and-July 1996 compare: to the ultimate goal._‘When is the target

date for the ultimate goal?

Need clarification on how City of Santa Rosa planned plant upgrades will
apply to the TMDL goals. The report only deals with ammonia; how do the
other concerns fit in, i.e., total nitrogen, dissolved oxygen. Is the
upgrade reasonable? 1Is it needed to meet the TMDL goals? If it's not

needed, why should they do it?

The NPS management pracfices must be applied with success in mind. Maybe
riparian fencing is not all that it's reputed to be in terms of reducing
nutrient inputs.

Septic system estimates are shakey. The discussions of ammonia and total
nitrogen are not clear; the relationship of the two with actual load

reductions is not explained clearly.

Specific pages on which to concentrate: 5, 7, 30.

I believe reworking the tables and providing further explanation re
the goals, timing, City of Santa Rosa upgrade, implementation-
strategy, and septic system estimates per our discussions should

adequately address his concerns.

-

Y
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-
ATE OF CALIFORNIA - CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY

Al FORNIA REGIONAL WATER QUALITY CONTROL BOARD

t
0. .TH COAST REGION
50 SKYLANE BLVD. SUITE A
ANTA ROSA, CA 95403
¢ 1:(707) 576-2220

I

PETE WILSON, Govemnor,

February 1, 1995 -

;v Mr. David Smith, TMDL Coordinator
L us Env1ronmenta];Protect1on_Agency
Region IX ~- . : L R , L
( 75 Hawthorne Street = . BT i SRR S
gi San Francisco, CA 94105 o R R

Dear Mr. Smith,

| { | Subject: : Response to Comments on the Draft Waste Reduction Strategy for the .

Laguna de Santa Rosa - | N
JI Thank you for commenting 6n“the-draft*wasté‘RédUCtﬁohfStrategx for the Laguna
‘ de Santa Rosa. We found your comments very helﬁfuland will incorporate them

into the final report. We would like to take t 13‘oppdrtun1ty-t0grespond to-

,T your comments and et you know what changes and clarifications we will be
- making to the report.

Ul Summer SééSoﬁ Aftaihhént‘°“ SR T S R o

We recognize that the targeted goals for the summer season do not ‘meet the

o attainment goals, -and have the greatest. uncertainty due to estimated septic

{ ] system :1oadings. We plan to work on fine-tuning the septic system loading
estimates by determining a weighted value based on the septic systems’ -

. locations and distances from the Laguna. “We believe a more accurate

{1 estimation can be determined for septic systems, and adjustments to the

) estimated mass.loading Timits will be made to more sccurately reflect the:

summer season. In the jmplementation plan, we will include a description of =

N efforts that should be made to reduce 1oading from septic systems.

Load Reduction Expectations By Source

we will include a table in the final report that specifiqa11yvshows the mass
1imit loadings for each source within the sub-watersheds above the four
attainment points during_each season. The load.reduction responsibilities
; } will be described more clearly in the implementation section to ensure the:
i different dischargers understand the strategy. For comparison purposes. the
) anticipated load reductions from current and future projects and programs will
BE be summarized in a table along with thefstrategyw]Oadjreduction goals. This
,} table will show the Toad reductions that are met and/or the areas/sources that

seed further. waste reduction efforts.

\ I Implementation. Plan Detail = -

The 1mp1emeﬁtét1bn section w1T1vdescb1be‘1h greater detail the current and:

(\ future efforts for waste load reductions to the Laguna and, more Specifically,

l the anticipated load reductions. ‘The table described above should show the



Mr. David Smith = -
February 1, 1995
Page 2‘»

anticipated load reductions by source and whether the current and future
efforts are enough to achieve the strategy reduction goals. The
responsibilities for implementing the waste reduction efforts will be
described and clarified in the implementation section of the final report.

Describe Monitoring and Review Plan

A detailed description of the water quality monitorihé”plan'to be 4mp1emehted"? -

by the Regional Board for the Laguna will be included in the final report as -.
well as monitoring planned by the City of Santa Rosa. The final report will:

clarify the way we will determine compliance with water quality objectives. R

Comment Period

The Regional Board has received comments from most dischargers and interested
groups . . However, we extended the comment period to January 11, 19957and’
attempteduto-contact,alT*other;Significant interested .groups (those that
failed to comment by Janua

comments on the draft report. ...

General Comments

Adjustments will be made tolthe final report to provide‘consistent refgrénces; B

and a b1b1iographynw111_belanedﬂ“:,

To address;the,unfaVorab]y high témperatures:inzﬁﬁé}Laguna;’ripafianjandA_*a\ ‘
stream channel restoratfon‘w111'be\suggested‘inwthegimp1ementation section of -+

the draft final report.‘IRiparianfand~stream'channe1lrestoration‘w111‘alsOﬂbe R

addressed more extensively and made a part of the Laguna, CRMP Watershed -
Management Plan. -Although we believe ! igh temperatures. are a problem in the

Laguna, pH is-also.of concern. A small change in pH can have.a considerable .

affect on ammonia toxicity while this is not the case.for temperature. ' = .

Specific Comments
e- -  Page 2. paragraph 2 has been clarified according totyour =
. suggestion..” - I UL F DT PR

QwJ'H'Page'3lﬁparadféphB.W1j1jjnc]ﬁde‘afre¥erenqé;to Ehe'UsEPAgQidancé(ff

o omanual. oo 0T |
" e~ Page 4, paragraph 3 will be clarified
 ways.

allowable loads and reductions as interim goals .of the strategy.

. We will also include a description of the water quality monitoring.

* plan and how;wg'w111;eya]uatefthe,success‘ofvthe strategy.

o= Page 9, bullet 3-will be changed  to emphasize'finding¢4ﬁregafdjng 9

nutrient increase from upstream urban runoff tributaries.

ry 3, 1995) to answer questions and get further .=

, i1l and.eipandedfto;expTaiﬁ h6wfff 
. the seasonmal flow and loadings affect water quality in different

e=. Page 6. paragraph below table 2lwi11'bé chéhged'to'recdgnizé'the"f

——

——— e— e, -



Mr. David Smith
February 1, 1995

Page 3

Page 10, bullet 1 will be clarified to explain that we suspect

that the delayed release of nutrient loading from bottom sediments
to :the water column contributes to the condition of water quality
in the Laguna during-the summer. ‘We investigated this case with
some preliminary sediment testing during the summer of 1992, and a
nutrient flux study by a local high school student in 1993 and
1994. The testing was -documented in two reports: the Regional
Board’'s 1992 205(j) Laguna Study. and the Piner High School report
on file in our office. The results further confirmed our
assumption that bottom sediments contribute to the water column

. nutrient loading during the summer. We will reference these

'-‘1mon1toring’p1an.“

[ 2d

reports in the TMDL report. “Additionally. we plan to investigate
this further during this summer as a part. of our water quality

Page 10, bullet 4 will be eXpanded‘to describe in gbeatef deta11
the Laggna,mpdels. N

. 'Page 11, paragraph under the Laguna Water Quality title will be
clarified regarding discharged wastewater . from the City’s

‘subregional plant. The discharged wastewater meets Basin Plan
criteria, both dissolved oxygen and toxicity objectives. The
‘Basin Plan toxicity objective is a narrative objective and

" contained as a provision of the City’s NPDES Permit.
Additionally, we anticipate continuedvSe1f—monjtor1ng’by the City

for nitrogen.

Page‘li. ammonia paragraph will be clarified to describe why we

~are focusing on total nitrogen and two forms of ammonia.

‘Page 12. paragraph 1 will be4changéd tovbettér'expTain the

"j'¢orre1at10n between high total nitrogen and high total and
unionized ammonia. A _ |

Page 12. last sentence will be changed as you suggested. |

Page 13 a discussion will be added to the final draft report to
ﬁxp1a1n the higher exceedances in the middle reaches of the
aguna. o

Page 14.'paragraph 1 will be expanded to destr%be‘the nature of
the waste sources to help explain why a reduction of total
nitrogen will Tlead to reductions‘in phosphorusand organic matter.

Page 15, we agree the method used to determine the pollutant
concentration in the water column is very conservative and assumes
no decay of nitrogen compounds after their discharge into the-
Laguna. = The Laguna models used by the City of Santa Rosa have the
capability to varying degrees to evaluate nitrogen cycling, which
we-will evaluate between now and July 1996. S .



Mr. David Smith
February 1., 1995

Page 4

,Page 16 ‘we agree with your suggest1ons and will 1nc1ude them in
~ the report. N

| We will change the word "reduced" to “1ess eas11y contro11ab]e

nonpo1nt sources“ for better definition of this term

S Pﬁge 17 we will 1nc1ude a def1n1t1on of the Emerson coeff1c1ent.
pa _ B R :

'Page 18 we w111 change the term woo to, "upper 11m1t“ ‘

| Page 18 the per1od of May 1991- 94 1nc1udes two. years of dry and

one year of wet winter seasons.: This ratio is generally
representative of the longer flow record, and is the best
‘information we have regard1ng Laguna f]ows This will be stated
in the final report. = ‘ _

- Page 19, the "Extended Winter® represents an extended w1nter

period, from October to April to consider the Basin Plan allowed

“-d1scharge period and all wet weather months,.. This per1od is used
- in scenario 4. An exp]anat1on of th1s w111 be 1nc1uded in the

note under tab]e 4

Page 19, the d1v1s1on of 1oads for ‘the w1nter season and the other
seasons is explained in detail on the next page. We w111 c]ar1fy
th1s sect1on better in the final report. ;

| Page 20 we agree that the revised estimated septic system Toads.

may still be high. " We plan to evaluate the septic system
locations with respect to distances from the Laguna. and weight
the estimated loading accordingly: We: hope this will give us.a
better estimation of the septic sy stem loading contribution to the
Laguna. Our monitoring data for the summer. of 1995 should also
indicate. the extent to which the sept1c system 1oad estimate
ph1losophy needs ‘adjustment.- : . , .

Page 20 paragraph 3 will be changed to better exp1a1n the W1nter
season division of the wastewater Toading.- o

_Page. 20, paragraph. 4 will be expanded to better*exp1a1n the method
used for storm event 1oad1ngs :

Page 23 scenar1os 7A-7D 1nd1cate d1fferent seasons ! Th1s
‘scenario _group will be changed to reflect the seasons (i.e. Wi =

: w1nter Sp. = spr1ng Su = summer and Fa = fa]l)

Page 24 1ast paragraph W111 be c]ar1f1ed
Pages 28 30 w111 be comp]eted 1n the f1na1 draft report

T

——n



Mr. David Smith
February 1, 1995
Page 5

®- Page 29. the implementation plan will be expanded to provide
better explanation of responsibilities and guidance for the
dischargers. We will include a summary table showing targeted
reductions needed to achieve attainment, and anticipated
reductions expected from current and future programs and projects.
We will also summarize targeted mass 1imits for each source within
four sub-watersheds during each season of the year.

We appreciate your assistance in this procesé, and your comments on the draft

waste reduction strategy. We believe they will help to strengthen the final
report. We are shooting for March 1, 1995 as the submittal date for the North

Coast Regions’ Laguna de Santa Rosa TMDL.
Sincerely,

oo Y. Merns.

Cecile N. Morris .

Associate Water Resource Control Engineer

CNM: Tmf/resepa
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PETE WILSON, Govemor

ATE OF CALIFORNIA - CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY

Al FORNIA REGIONAL WATER QUALITY CONTROL BOARD

ol fH COAST REGION
50 SKYLANE BLVD. SUITE A
\NIA‘ ROSA, CA 95403

10 '1(707) 576-2220

February 1, 1995

o Dr. Lee Erickson
' | Goldridge RCD
" P.0. Box 446
Valley Ford, CA 94972

]( Dear Dr. Erickson,

B Subject: Response to Comments regarding the draft Waste Reduction Strategy
L for the Laguna de Santa Rosa

- Thank you for commenting on the draft Waste Reduction Strategy for the Laguna

J i de Santa Rosa. We found your comments very helpful and plan to incorporate

‘ them into the final report. We would like to take this opportunity to resgond
to your comments and let you know what changes and clarifications we will be

I | making to the report.

e« We have added two tables in Appendix D that show the cumulative
I proportional loads that are used in the selected scenario.

e= The tables in Appendixes A, B and C have been modified to_show
= that attainment was estimated to be met or not met as well as a
J] separate row that shows the estimated manure pond reduction.

. e- We have developed tables that show the Tine-items calculations

l ( used in the tables contained in Appendixes A, B and C. These
"“1ine-item" tables will be included in each appendix.
Additionally, we will clarify the calculations used in each table

l ’ with a more.step-by-step description.

We hope to develop more accurate load reduction estimates this summer with
Laguna water quality monitoring and assessment of the waste reduction
strategy. As developments and adjustments to the strategy occur, we wil
coordinate our efforts with yours regarding the Section 319(h) grant projects

within the Laguna watershed.

\f Sincerely.

1' Cﬁz;zl,jhk?QQZmaésL

o Cecile N. Morris ’
Associate Water Resource Control Engineer

LJ CNM: 1mf/resgoid
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Response to,Cdmments3regard1hg'thé-dréft Waste Reduction Strategy for the
Laguna de Santa Rosa = ST e e

Thank you for commenting on the draft-Waste Reduction Strategy for the Laguna

de Santa Rosa. We found your comments helpful and plan to incorporate the -
ideas into the final report. We would 1ike to take this opportunity to -

respond to your comments and let you know what changes and clarifications we ,i”

will be making to the report.

e The natural decay of ammonia-nitrogen was not analyzed in this
strategy primarily due to the capabilities of the computer models
used to estimate Laguna water quality responses. Because of this,
the strategy load estimates tend to be conservative. We recognize

the strategy contains many ‘uncertainties, and hope to reduce these
over the next year.

- We are hoping to investigate in-stream loadings (sediment to
water column) interactions this summer as a part of our.
Laguna water quality monitoring.

- The septic system load estimate will be revised during the
first phase (by July 1996) to a weighted average based on
the distance between the system and thg Laguna.

- Evaluation of the effectiveness of the strategy will be-
based on water quality monitoring, and adjustments made as
necessary.

= o= We agree with your comments regarding riﬂarian and stream channel
restoration. To address unfavorably hig temgeratures in the.
Laguna. riparian and stream restoration will be suggested in the-
implementation section of the final report. Riparian and stream
restoration will also be addressed more extensively and made a
part of the Laguna CRMP Watershed Management Plan. .

W\
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We appreciate ydurﬁéomments on the draft waste reduction str
they will help to stpgngthen‘and.clarify.the final report. -

(resfl ood')'

We agree with your comments regarding manure storage ponds.
Generally, manure ponds and confined animal facilities are
designed and managed to divert rainfall runoff around and away
from ponds. This recommendation is included in a list of Best
Management Practices (BMP) developed by the Animal Waste
Committee. BMP for confined animal facilities. including re-

routing rainfall runoff, will be recommended in the implementation

section of the final report.

Each scenario developed and included in the draft report met the.
water quality goals. , '
selection criteria best. This will be clarified in the final
report, and the differences and reasoning behind selecting.the
final scenario will be described better. Because the waste
reduction strategy 'is a ?hased'approach, other scenarios may
develop and would be evaluated based on the selection criteria.

b

I .
RS

However. the selected scenario met the "

ategy and be]iéve |
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: ( Dear Dr. Rosenblum: : B L
I . Subject: - Response to December 13, 1994 comments on the Draft Report, Waste
} i 'Reduction‘Strategy'fbn‘the“Laguna“de Santa Rosa: o

' Thank you: for commenting-on the Draft Report. Waste Reduction Strategy. for the
( Laguna de Santa Rosa (draft report). MWe would -1ike to take this opportunity .
to respond to your December 13,1994 comments. inform you.of the +-.. .~
. clarifications we will make to the final report, and where further- input.. from
l] you might be useful to.these efforts. . A

Issue/Response -

}[ 1. We recognize the.importance‘of'a11VformS-of‘nitrogen, algaW‘growth,,and
the uncertainty that remains with the suspected contribution of nutrient

7 Joading from sediments into the -water column. - That is one of the =
[[ ‘reasons for.a phased TMDL approach and continued water quality

- monitoring.and studies. In 1992.- we sampled Laguna -bottom sediments,
- and in 1993 we conducted some preliminary tests on Laguna bottom .
’ ( sediments and nutrient flux into the overlying water. You may recall.

/ that we discussed this issue at a meeting on August 4. 1994 with you and

Brenda Adelman. = . I A C o

Y ! - _ o 7 S o

J{ Mode11ing performed during the City of Santa Rosa’'s Section 205(]) study
also suggested benthic sources for nitrogen and oxygen demand. " In order

i to achieve acceptable response of the model ‘to. observed conditions, the

31 benthic source rates for ammonia and sediment oxygen demand at :

o Occidental Road had to be increased. Those results suggest significant

] nitrogen and oxygen demand sources at Occidental Road, we suspect from

| © the sediments based on knowledge of potential waste saurces and the

) sampling performed in 1992. o o : ‘

contribute to nutrient loading in some sections of. the Laguna. To'what
Py extent. remains uncertain. We will be doing further testing on bottom
4 -sediments and nutrient and oxygen demand. flux this summer as’a part of
’ f - .our water quality moniitoring plan for the Laguna, and hope to determine
 to the best of our abilities the degree 'of contribution. We also will
 continue to include nitrate as a constituentjin*ourvroutinefsamp]ing of
f | the Laguna. PR . o .

-!'i The preliminary testing results support.dﬁr‘ﬁﬁeory that sediments =
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The existing dissolved oxygen, nutrient, and algal data for the Laguna
will continue to be evaluated with respect to new information as it is
collected as part of the phased approach. Our monitoring plan includes
rotating the placement of continuous monitoring equipment amongst the
four attainment points, bracketing the individual sample collections
with hourly measurements for dissolved oxygen, temperature, pH, and
specific conductance. T - RN

Any specific techniques or methods regarding sediment f]ux,oftﬁutriéﬁtsyi'3-ik»

and/or oxygen demand that you can recommend would be appreciated..

2. To partially address problems_regarding dissolved oxygen, we looked at
nutrients and algal growth. The three main nutrients required for algal
growth are carbon, phosphorus, and nitrogen.  Algal Growth Potential
studies were conducted on Laguna water as part of the Laguna Monitoring
Study (Roth-and Smith, 1992, 1993, 1994). The results indicate that

nitrogen is the 1imiting plant nutrient. Because of 'that-and the 303(d) -

listing specific to unionized'ammoniawlthe_strategyjfoCuses on total
nitrogen and ammonia-nitrogen as total and;unjonized;; Do I

Ms. Adelman of RRWPC was informed of our total nitrogen definition-in .
direct response to her question at the October 27, 1994 Regional Water
Board meeting and again at the Laguna CRMP Task Force meeting on ™ -
December. 14, 1994. Total nitrogen. equals all forms of nitrogen
(nitrate,'nitrité;forganic-nitrogen,andﬂammonia‘nitrogen); We will
clarify the definition:in the final report. ' =~ . o

3. The draft. report does contain measured data. Actual dissolved oxygen:
data are presented and discussed in Table 3, .Figure 2, and page 14 of
the draft- report. We have looked at, these data and information . -
carefully, and do not believe. the waste reduction strategy "ignores:the
questionable validity of existing data". Additionally. the reader .is-

- referred to the September 24, 1992 final report on the Regional Water -

. .Board’s Sectjon-205(j)h[nvestigation;fpr Nonpoint Source Pollutants in
.the Laguna de Santa Rosa, Sonoma-County‘(NCRWQCB'1992)'and‘the'C1ty of
Santa Rosa’s Section-205(j), «June 1994 Laguna de Santa Rosa Water - !
,Qua]ity,0bjeqtive'Attainment;Rianj(CHZM;H11] 1994) for additional data
and analysis. -In our:judgement, 1tﬁwas‘neitherﬂnecessary;“nor-a?good
‘use_of}heSourCes‘toydup]icatevthose.repqrts:1n,the;subject draft report.

As was discussed at the March 25, 1993 Regional Water Board meeting, the
January 26, 1994 Regional Water Board Monitoring Workshop. the
subsequent- meeting with' RRWPC on.March 22,.1994, and the last. Russian
River Monitoring -Committee meeting. on December ‘13,1994, all previous
y studies ‘on the Laguna have not been systematic for specific-purposes.

~ Primarily, this is due to the inability.of systematic monitoring to.
adequately respond to non-systematic.events, such as storm events and

. discharges (Gordon, et.al. 1993: McDonald, et. al. 1991. Steel & Torrie
1960; Weber 1973). ‘Systematic monitoring tends to-be biased in favor of
non-discharge and non-storm event conditions which are not systematic:
Water quality monitoring conducted through previous studies has been
designed to achieve the purpose of the studies, and has provided good

data representative of differing water quality conditions.
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We have developed a water quality monitoring plan for the Laguna to
determine the effectiveness of the waste reduction strategy. That plan -
is being reviewed by a statistics professor at University of California,
Davis. The monitoring plan will incorporate & systematic design with a
stratified proportional allocation (Gordon, et.al. 1993: McDonald, et.

al. 1991: Steel & Torrie 1960; Weber 1973). This will provide water
quality data for both storm event and non-storm event conditions on'a
40+60 -storm:non-storm ratio that 1is based on the 1992, 1993, and 1994~
stream flows as measured at Trenton-Healdsburg Road.

As regards the validity of existing data, we have responded to RRWPC
concerns on numerous occasions 1in private meetings and public meetings
and: have hosted a number of meetings of a Russian River Monitoring
Committee. Though Ms. Adelman and Ann Maurice spent 10 hours.or so.
combined, in our office looking at a portion of.the 20 years of Russian’
River basin data. no other representatives of the RRWPC have accepted
our offers to review, analyze. and discuss the data collection designs
and techniques with us. ‘That invitation is stil1 open to you and other
RRWPC representatives. : ' . _ R

The modelling critiques provided by Doug Green are in reference to the
Russian River.QUAL2E computer model. Though some of Mr. Green’s
comments apply. as regards the benthic process;]imitations.of QUALZ2E, the
bulk of his criticisms centered on the calibration and validation of the
model specific to the mainstem Russian River. As such, they are not
pertinent to the Laguna. Ms. Adelman also was .informed of this at the
City of Santa Rosa’s public meeting on the Laguna Section 205(j) project:

on April 21, 1993, and at the December 14, 1994 Laguna CRMP Task Force
Meeting. . S . ' .

The compdtér models used fOr'TnvestigétTng potential water quality
“responses of the Laguna to nutrient waste loading will be described in
the final draft report as follows: o .

"The two water quality modeling approaches that weré used to
evaluate the water quality responses of the Laguna and its
tributaries to waste loading were:

- The steady-state water quality model QUALZ2E was used to
simulate winter non-storm and summer condttions, when stream
flow and waste discharges. are relatively constant. QUALZE
‘does not explicitly simulate benthic processes. therefore
both sediment oxygen demand and the benthic source rate of
ammonia more closely function as boundary conditions

relating to previously deposited organic material (CH2M Hill
1994) . It is understood that the modelling is not fully:
responsive to all dynamics in the Laguna, one of the reasons
to use a phased approach. However, modelling can provide
insight into the dynamics and point to areas requiring .
further investigation.” ' B o
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As already mentioned, in order to achieve acceptable response of the
model. to- observed summertime conditions, the benthic source rate for
ammonia and sediment oxygen demand rate at Occidental Road had to be
increased. Those results suggest significant nitrogen.and oxygen demand
sources. at Occidental Road as suspected from the sediment sampling =
performed in 1992.- Additionally, .as suggested at meetings of the: . .
Russian River Modeling. Workshop, inclusion of benthic processes in the . -
QUALZE Model was suggested. - You are aware that the City of Santa Rosa's-
consultants are addressing that issue by developing a benthic component
for the QUAL2E Model. If that effort is successful, we will investigate

doing thejsame&for“modéIS'USed\on;the Laguna.

The non-storm model1ing pointed towards significant nitrogen increases
from the City of Santa Rosa’s: Laguna Reclamation Plan, though response:
of algae was limited in the winter months ostensibly due tolow -
insolation and water temperatures. A resulting suggestion‘was to-move
the.discharge point during the spring months downstream to the =
confllence of the Laguna and Santa Rosa.Creek, minimizing the nitrogen
input to the system during periods of increasing aquatic plant growth. -

" - .. The steady-state assumption of QUALZE was deemed = '
ST ‘1nappropr1ategtofeva1uate_the‘effects ofgulse;Ioading*.-~&
_QSSociated’with?storm'events‘and‘theﬁover ank storage along
. the Laguna. Therefore,-hydrodynamics and water quality - -
. responses of the Laguna during a winter storm event were
. .simulated using the computer=programs;RMA:Z'and‘RMA=4. RMA-
2.8 a géneralized free surface hydrodynamic model - used: to:
compute- acontinuous temporal and spatial description of: ' :
fluid velocities and depth throughout a river-or estuary -
. system. RMA-4 is a generalized water quality model which
- .computes a temporal.and spatial description of conservative
“and non-coriservative water .quality parameters.. RMA-4 uses
the results from RMA-2 for its description of the flow (CHz2M

) . RiN 1994).", |
The RMA modelling simulated é;ébnfihUduéndiécharge from the Laguna
Reclamation Plant and dairy wasteainputs‘enteringftheQLaguna‘system
during storm events. Pulses of nitrogen were simulated entering the

. -system ‘and moving downstream through the 72-hour modelling run.

We recognize the uncertainties of the waste load estimates and the need
for more focused water quality. data. In accordance with Clean Water Act
Section 303(d) guidance; we have developed waste load reductions as
~interim targets with a margin of safety. The strategy is a phased
process  (iterative) that requires us to fine-tune the waste load
estimates and other unknowns as more water quality data and information

et h

-become available. =~

Thbﬁghxthé“RRWPC”urged”fhe.U;S.HEPAr1hﬁ1e{£efs;déted'June 10 and 17.
1993 to require a TMDL for the Laguna within one-year, it should be
apparent that the uncertainties associated with such an action at this

m—y
>
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Summary -

(a)

time necessitate a phased approach. The phased approach s also ,
appealing from the standpoint of allowing action on an iinterim basis,
addressing those problems that are evident while collecting further
information on those that are not. L

It has been our experience that dairy ponds over-top and heavily manured
areas contribute to the'Laguna. As a participant of the Animal Waste
Committee (AWC), you are aware of the 9 Cleanup and Abatement Orders
issued to dairies in the area by this office in 1994, as well as the
five dairies recently referred to the AWC for significant manure '
discharge to the Laguna prior to the January storms. e

We agree that there is a need to balance»manure-and’irrigation-water
applications with crop uptake, sub-surface drainage, and salt. A
sccumulations in the soil. Several Section 319(h) grant projects are
aimed at those issues (see page 28 of the implementation plan in the .
draft report). We met with Dr. Lee Erickson, representing the Goldridge -
Resource Conservation District on January 11, 1994 to discuss specific
projects for their Section 319(h) grant. The final draft report will
include more specifics regarding these projects. |

We agree with and recognize the importance of mass 1imits with reépect'_ o

to dissolved oxygen. However, the data are not available to propose
such 1imits. Additionally, it is not our understanding that "... the
Clean Water Act also specifies that targets should be ‘based on mass
inputs rather than concentrations.” In fact, USEPA, Region IX TMDL .
Listing and Development Guidance, November 1994 (copy enclosed) states

that the Quantifiable Target can be:

e- a concentration-based objective, or

e- mass loading per unit of time, or

e- needed habitat or waterbody condition (e.g., pool-riffie ratio),
or

e- the percent load reduction required.

The target must be quantified (even if based on narrative criteria) and
aﬂpropriate for the problem being addressed. The technical basis for
the target must be explained.

Therefore. we have chosen to base attainment on ammonia-and dissolved
oxygen concentrations applicable to any time of the year. To achieve
these goals. the strategy waste reduction targets are based on mass
1imits for specific sub-watersheds and seasons.

We agree that the strategy can be improved with more direct measurements
including dissolved oxygen. We plan to collect much of the needed

information between now and July 1996. Again. we welcome any specific
methods or techniques you may have regarding these studies. .



John Rosenblum
February 2, 1995
Page 6

(b) Specific measurement of nitrate in the wastewater discharge is a part of
the City’s routine water quality data collection. Because of this-
routine wastewater discharge monitoring, the estimated nitrogen loading
to the Laguna due to wastewater is quite accurate.. S

The definition of:total nitrogen equals all forms of nitrogen (nitrite.
nitrate, ammonia. .and-organic. as described in 2 above). R

(c)  The ‘current and future Section 319(h) grant projects are aimed at
addressing manure management, including projects to balance manure and
irrigation-water. L e L

We appreciate“your -comments ‘and believe improvements will be made fovthe
Laguna waste reduction strategy as a-result of them. ‘ o

Sincerely, -

Ot ?) Mowas—
Cecile N. Morris -
Associate Water Resource Control Engineer .-

CNM:lmf/re§rrwch  e ‘F 1“;_
Enclosure -~ e

cc: Brenda Adé]maﬁu

-—F
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Laguna de Santa Rosa. . .7 .

}\ Thank you for commenting on the draft Waste Reduction Strategy for the Laguna‘
de Santa Rosa. We found your comments helpful, and plan to make-changes to

'w the final report as a result. We would like to.take this.oppprtunity_to

!j respond to your specific comments and let you‘anW'whathhangéS-gnd”'"" g

clarifications we'w111-be making-to the strategy}rEpOrtz” o

]b Ammonia and Total Nitrogen Load from Wastewater. rxvl“l“’

+o attain an ammonia nitrogen upper limit of_0.5fmg/L‘qs‘cdhtaihed in the-

)( waste reduction strategy. vwewrecognizeythat,éff]ueht‘dischargéd’through-the

ponds accomplishes more ammonia removal. It would be'he1pfu1ftolmeasure'

!; ammonia nitrogen at the discharge points into the Laguna. The ammonia upper -
I 1imit of 0.5 mg/L contained in the strategy applies to a concentration goal to
& ) Mg/ _ _ gy ai

be attained throughout the Laguna de Santa Rqsa,at‘a11 times of the year.

LJ We anticipate total nitrogen loads will be substantially réaucéd with
development of the long-term project»alternatives.,Because the wastewater

J } discharge .is one of the primary sources'contributing“tb nutrient loading into
) the Laguna. we need ‘to be kept :informed as to the City's,upgrade project and

‘ éxpected‘perfprmance.;'The:Laguna waste reduction strategy is a phased:process
l / al]owing;adjustments'and'changes.to occur.as additional water quality data and

1nformatiqn,become‘availab1e.

(eo\\.\& iewv |

R As an interim target.'we‘willvreduce thektqtal‘nitrogen-mass—4ead+ﬁg,fromf\' ,
l 97,000 pounds per year 1o 45,000, pounds per year, whith_wou1d Sti]] meet the :

TMSL as estimated in the waste reduction strategy.

I‘[ We understand that the City is planning to upgradé its subregional-wastewater .
treatment plant, and that during the interim period effluent may not be able

COM

PETE WILSON, Governor

\ } Subject:  Responsé to Comments on:theDraft'WastéfRédU§tion‘Strategy'for.the i
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Ammonia-Nitrogen Limif

Please understand that when the waste reduction strategy report was drafted.

ammonia effluent limits for the City's NPDES permit were being discussed and -
were anticipated at that time. This is no longer the case, and the final

report will be changed accordingly.

There is no need to set specific ammonia effluent 1imits in the City’sﬁNPDES -

permit at this time because the permit will continue to contain narrative

toxicity provisions, as required of all dischargers. Regardless Qf_thisfwaétea
reduction strategy, the Regional Board has the authority and obligation to = =

revise the City's permit to include specific ammonia effiuent 1imits if Laguna
or Russian River beneficial uses might be affected by the discharge. '

We agree with your suggestion to include an estimate of septic system load

reduction based on current programs provided by Sonoma.County.»'We‘p1an‘tolk"

have a summary table showing the estimated Toad reductions needed to attain’ =~

the concentration goals and anticipated load reductions from current and

future projects and programs. This téb]efw1]1fshow*thegangas and.sQurces o

where additional efforts are needgd. B

We plan td:révisevthe;séptfcféysfém;10ad"estimatehéhd provide more accuracy by "
using a weighted average.. The weighted average w111hbe,basedxon,the_di;tahtef;' :
between the septic system and the Laguna. We will-work on the revised septic '

system load estimate between now and July 19%.

Additiona11yw‘Wé wi1T ihc1udé'y0uf 3uggestion'oficneét{ng aJéépfic system

maintenance district in the implementation planﬂsection‘of,the‘fjnal,draftz‘,f_*'~

—

report. T s e

Scooevof‘Ufbah RUnbfffMahaQémeht‘Th;the'Watéfshedﬂ- ':i :

We haVe'cohtactedvafi the citiésfadd‘fOﬁhS within thé‘LagUha?Wateféhed'thaf‘”3“‘”

contiibute to urban runoff, into the Laguna. and have.developed a description’

of the current and future programs aimed at controlling pollution from runoff.

Although these cities and towns are small with limited resources. they all’

make some-kind. of .éffort toward urban runoff pollution control. However, most

of the urban: runoff -programs are limited in scope and. oriented, towards general

storm drain and street maintenance. This information will be included in the

final report.
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The smaller cities and towns are not required to have a stormwater runoff
program under the Clean Water Act. However, the general stormwater permits do
apply to industrial sites and construction areas. greater than five acres
regardless of location. We plan to include in the implementation section of
the report a proposal for all cities within the Laguna watershed to implement
some kind of stormwater runoff program aimed at nutrient reduction.

Additionally, we will revise Figure 1 in the draft final report to include 'tP
city boundaries. '

Ammonia_and Total Nitrogen load from_Urban Runoff

Based on our load and reduction estimates, mass 1imit and/or concentration
goals will be exceeded throughout the Laguna during the summer. However, we-
recognize there is uncertainty in these estimates and hope to develop more

accurate estimates during this summer season.

We agree with your comments regarding summer time urban runoff loads. and will
adjust the summer time load reduction goal from 100% to more realistic 25%.

We appreciate your comments on the draft report and believe they will help to -
~ improve the waste reduction strategy.

Sincerely,

WD b o

x
" ifoy Cecile N. Morris

Associate Water Resource Control Engineer

CNM:1mf/ressr
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