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FACT SHEET
 

• Listing Lemon Creek, an urban stream within the City and Borough of Juneau, 

Alaska, has appeared on Alaska's list of impaired waterbodies ["303(d) List"] since 1990. 

• Sbcssol"S The 303(d) list identifies three stressors responsible for the creek's impaired 

status: sediment, turbidity, and habitat modification. 

• Assessments A water quality assessment was completed in early 1995 and revised in 

August 1995. The assessment concluded that additional controls were needed to restore water 

quality, suggesting the Total Maximum Daily Load (TMDL) process. 

• TMDIB A TMDL is a planning and management mechanism to restore water 

quality. At the heart of the process is estimating loading capacities, allocating loads to identified 

sources of pollution, and specifying controls to meet targeted load reductions. 

• Phasing A phased approach to a TMDL is appropriate when existing data are not 

adequate to determine needed load reductions from the pollutant sources being addressed, or to 

determine the controls necessary to address impairments. The TMDL for Lemon Creek employs a 

phased approach. 

• Parameters The phased Lemon Creek TMDL is developed for sediment and turbidity. It 

also considers, however, impacts from habitat modification. 

• Sources Identified sources contributing sediment and turbidity to Lemon Creek 

include material stockpiling, gravel operations, road surfaces and embankments, and urban 

stormwater runoff. 

• Actual Load Sources are estimated to contribute between 0.4 and 51,1 tons of total 

suspended solids (TSS) per day to Lemon Creek depending on the time of year. 

• LoadingCapacity The sediment and turbidity loading capacity, expressed in terms of TSS, is 

estimated at 0.2 to 61.8 tons per day again depending on the time of year. 

• LoadReductions Specified controls target an overall reduction of a little more than 60 percent 

of the current TSS load during the critical winter months. That reduction should be sufficient to 

restore Lemon water quality to within water quality standard limits. 



UNncDSTATESEN~RONMENTALPROTEcnONAGENCY 
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1200SixthAvenue 
Seattle, Washington 98101 

Reply to .-	 &EP!111i []j[g@[gUWffil])Attn	 Of: WD-139 

Gene Burden OCT 021995 
Commissioner 
Department of Environmental Conservation DEPARTMun OF
410 Willoughby Ave., Suite 105 EHV1ROm.1ENTAl COf.f;EHVATION
Juneau, Alaska 99801-1795 

Re:	 Approval of Total Maximum Daily Loads (TMDLs) 

Dear	 Mr. Burden: 
I 

We are pleased to approve the TMDLs for Lemon and Vanderbilt 
Creeks, submitted by your Department on September 1, 1995. 
These TMDLs were particularly challenging, as they were the first 
to be completed by your Department on waterbodies affected mainly 
by nonpoint sources of pollution. Members of your staff, along 
with a contractor, did excellent work in producing these TMDLs 
in a .short time frame. 

The TMDL provisions for Lemon and Vanderbilt Creeks are 
aimed at improving the fish spawning and rearing habitat of the 
streams and reducing the sediment load and turbidity attributable 
to human activities. Our analysis indicates these provisions are 
reasonably expected to bring Lemon Creek and Vanderbilt Creek 
into compliance with applicable water quality standards. To 
ensure achievement of the standards, the TMDLs include a 
monitoring plan to measure the effectiveness of the initial load 
reductions and a plan to revise the TMDLs to require whatever 
future load reductions, if any, are found necessary by that 
monitoring. 

I commend your Department for completing these TMDLs. We 
look forward to continuing to work closely with your TMDL staff 
to ensure that two more TMDLs are completed by the September 1, 
1996 deadline. We are interested in learning which waters your 
Department will choose for this next effort: early planning will 
ensure that the waterbodies chosen will be the highest priority 
waterbodies for the state. 

Sincerely, 

D~~ 
Jan Hastings 
Acting Director, Water Division 

cc:	 Susan Braley, ADEC~ 
Dan Easton, Easton Environmental 

'0Printed on RecyCled Paper 
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DEPT. OF ENVIRONMENTAL CONSERVATION 

OFFICE OF THE COMMISSIONER Phone: (907) 465-5066
 
410 Willoughby Ave., Suite 105 Fax: (907) 465-5070
 
Juneau, Alaska 99801-1795
 

September I, 1995 

Phil Millam, Director 
Office of Water (WD-131) 
Environmental Protection Agency 
1200 Sixth Avenue 
Seattle, Washington 98101 

Dear Mr. Millam: 

The Alaska Department of Environmental Conservation is pleased to transmit to the
 
Environmental Protection Agency (EPA) the final Total Maximum Daily Load (TMDL)
 
determinations and submittal pages for Lemon Creek and Vanderbilt Creek in Juneau, Alaska.
 
The TMDLs and load allocations have been established in accordance with Section 303(d) of
 
the Clean Water Act and are submitted here for EPA approval. EPA staff were closely
 
involved in all aspects of preparing these final documents. This final submittal triggers the
 
statutory 30-day time frame for the EPA approval action.
 

We have proposed a phased approach for implementing the two TMDLs because both
 
Lemon and Vanderbilt Creeks are primarily impacted from nonpoint sources of pollution
 
which are inherently difficult to control. Central to a phased approach is the monitoring
 
plan which is included as part of each TMDL. The monitoring data collected will be used to
 
evaluate the effectiveness of controls and to possibly revise and update either TMDL.
 

We have worked closely with the City and Borough of Juneau, with members of the
 
public, local contractors and businesses, other state agencies, EPA Region 10, and with the
 
Native Corporation which owns lands within these two watersheds. We held a public
 
reception and public workshop and provided an opportunity for public comment on the draft
 
TMDLs. A public responsiveness summary has also been completed, consistent with EPA
 
requirements, and is enclosed for your files. A copy of the public notice requesting public
 
comment on the draft TMDLs is also enclosed. The public participation and cooperation of
 
all parties has been a rewarding aspect in preparing these two TMDLs.
 

The Department believes that the nonpoint source reductions will be achieved through
 
the identified controls. For example, all of the parties affected by the Phase I controls have
 
committed to implementing these actions. In addition, we have developed a Memorandum of
 
Agreement between the City and Borough of Juneau and the State of Alaska to implement
 
Section 303(d) of the Clean Water Act for impaired waterbodies in Juneau.
 



ion and Vanderbilt Creeks 2	 September 1, 1995 

We appreciateEPA Region 10'scooperation and1 commend both DEC and EPA stafffor
 
ir hard work to develop thesetwo TMDLs in compliance withthe short, court-ordered
 
idline. Full implementation ofthe TMDLs will require additional funds. Upon EPA approval,
 
willrequest releaseof the remaining Section 104(b)(3) grant funds EPA has reserved for
 

plernentation ofthe Lemon Creekand Vanderbilt CreekTMDLs.
 

Sincerely, 

l~v~J~ i.:
\-w Gene Burden 

Commissioner 

IB/JAGIDRRljagfsl (O:ICOMMlMSlLVFlNALLTR) 

c: CharlesFindley, EPA Region 10 

~nclosures:	 TMDL documents i 
Responsiveness Summary 

) 

Public Notice 
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Part I BACKGROUND INFORMATION 

La General Waterbody and Watershed Description 

Lemon Creek is located in Southeast Alaska, five miles northwest of downtown Juneau (Figure 1

1). Originating in snowfields and glaciers, the creek drains approximately 25 square miles and 

flows for about six miles before entering the saltwater of Gastineau Channel. The mainly gravel 

substrate creek bed varies from 30 to 50 feet wide, 1 to 3 feet deep, with a gradient of 0.006 
(Bethers et aI., 1993). Four clear water tributaries enter Lemon Creek at various points. Tidal 

wetlands occur at the lower portion of Lemon Creek, and other wetland areas occur periodically 

along the stream. 

Southeast Alaska has a temperate maritime climate, with relatively mild winter temperatures in the 

range of 10 to 40 degrees, and cool summers with temperatures generally in the range of 50 to 70 

degrees. Average annual precipitation at the airport is 53 inches. Due to its glacial origins and 

seasonal changes, Lemon Creek's water level and amount of flow varies considerably throughout 
the year. Stream flow is lowest during the winter months. When the glaciers are melting, from 

spring through fall, the stream carries a high level of glacial silt. During the winter months the 
stream runs clear. 

The headwaters of Lemon Creek are located in alpine and forested terrain within the Tongass 

National Forest. Upper stream reaches are primarily forested. The lower portion runs through what 

were once forested and wetland areas which have been converted to commercial, industrial, and 

residential uses. 

Lemon Creek supports populations of Coho, Pink, and Chum salmon, Dolly Varden, and Cutthroat 
trout. These species use portions of the stream and its tributaries for spawning and rearing habitat. 

Historical data for quantitative measures of fish populations and species diversity is limited. Pink 

salmon spawn in the lower main stream channel, while Coho, Dolly Varden, and Cutthroat trout 

use the upper, clear water tributaries. The rearing habitat in the main stream appears to be only 

fair, while excellent rearing habitat is found in the clear water tributaries, which have experienced 

no documented impacts. Lemon Creek has no barriers to fish migration. (Bethers, et al., 1993). 

Between the early 1900's and about 1950, principal uses of Lemon Creek valley included logging, 

homesteading, and fishing. Commercial, industrial, and residential development occurred in the 

area from about 1950 to the present. The Lemon Creek valley provides a very necessary source of 
gravel for development of the community. Several gravel extraction operations have occurred 

primarily on the south side of the creek. Some operators were authorized to dredge material from 
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Figure 1-1
 
VicinityMap
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the streambed of Lemon Creek in the past.' No operation is currently extracting gravels from the 

stream. Gravel and rock are being mined from the upper valley area, and processing and 
stockpiling activities are taking place in the east end of the lower valley. One large upland area of 

extraction has now been subdivided and developed as a commercial/industrial subdivision. Some 

sand and gravel processing is occurring west of Glacier Highway. Limited gravel extraction took 

place on the north side of Lemon Creek but the area has primarily developed as a residential area. 

Lb Study Area Boundaries 

The study area boundaries are from the headwaters to the east, below Lemon Glacier, to the 
wetlands and Gastineau Channel in the west. The northern boundaries are the Davis Street 

residential area, east of Glacier Highway, and Pinewood Park trailer park west of Glacier Highway. 

The southwestern boundary of the study area, along the lower section of the creek extends to 

Tonsgard Court. Above the Glacier Highway bridge the boundary extends to Jenkins Drive. 

The study area can be divided into three general areas. The lower stream section stretches from 

the mouth of the creek in the Mendenhall Wetlands to the Glacier Highway bridge, a distance of 

approximately one mile. The mid-section is located between the Glacier Highway bridge and the 

lower natural bedrock gorge just up creek from the Lemon Creek Correctional Facility. This section 

is about 1.5 miles in length. The upper stream section continues from the lower gorge up to the 

headwaters to the east, another 3.5 miles or so. 

Le TMDL Process 

Section 303(d)(1) of the Clean Water Act requires each state to establish the Total Maximum Daily 

Load (TMDL) for each water identified by the state as failing to meet water quality standards after 

imposition of technology-based standards. Lemon Creek was identified as water quality limited by 

the Alaska Department of Environmental Conservation (DEC) in 1988. It has appeared on the 

State's biennial 303(d) list since 1990. The consequence of a 303(d) listing is that a waterbody 

may be subject to the TMDL process. 

A TMDL is a planning and management mechanism to restore water quality. There are three steps 
in the TMDL process: assessment, strategy, and implementation. A draft Water Quality 

Assessment Report for Lemon Creek was completed in early 1995 by the DEC and revised in 

August 1995. If an assessment concludes that additional controls are needed, the next step is to 

prepare a TMDL strategy and implementation schedule. The Lemon Creek Assessment Report 

lWhile it was occurring, mining of gravel from the stream channel was known to affect water quality. It is interesting, 
however, to note that another effect of the past mining activity was to increase the hydraulic capacity of the channel so as 
to reduce the potential for flooding. 
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concluded that additional controls were necessary and the TMDL strategy and implementation 

phase began. 

Meeting and maintaining water quality standards, and restoring the beneficial uses of a stream are 

the primary goals of a TMDL. The TMDL document is a tool for implementing State water quality 

standards and is based on the relationship between pollution sources and in-stream water quality 

conditions. The TMDL establishes the allowable loadings for a waterbody and thereby provides a 

basis for water-quality based controls. With an appropriate margin of safety, these controls should 

provide the pollution reduction necessary for a waterbody to meet water quality standards. 

A phased approach to a TMDL is appropriate when existing data are not adequate to determine 

needed load reductions from the pollutant sources being addressed, or to determine the controls 

necessary to address impairments. The addition of a monitoring plan and a TMDL revision process 

in the phased approach is intended to resolve the initial data limitations and validate or revise the 

TMDL, if necessary. The phased approach provides for pollution reduction while waiting for new 

monitoring data collection and analysis and then uses the new monitoring data and the measured 

effectiveness of initial controls to evaluate and revise the TMDL. A phased approach is being used 

in this Lemon Creek TMDL. 

'·4
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Parl2 PROBLEMDESCIUPfION 

2.a Pollutants ofConcem 

Waters within the Lemon Creek drainage have been identified as impaired due to sediment, 

turbidity, and habitat modification stressors -- although there are few available data to quantify the 

degree of impairment. The presence of debris was also identified as a stressor in the State's draft 

list of impaired waterbodies (known as the "303(d) list"). The water quality assessment prepared 

subsequently, however, did not find adverse impacts due to the presence of debris. Accordingly, 

the presence of debris was dropped as an identified stressor from the final list. Insofar as debris is 

a potential concern for most any waterbody, this document still touches on the potential for debris to 

impact Lemon Creek and its uses. 

In a general sense, the effects of excessive amounts of sediment are well-known. Field and 

laboratory investigations have documented lethal and sub-lethal effects of suspended and 

deposited sediments on freshwater aquatic organisms (Peterson, et aI., 1985). The effects of fine 

sediments on streambed composition with resulting impacts on benthic habitat and salmonid 

spawning success have been extensively documented. Changes in sediment loads can also affect 

stream morphology affecting channel shape, sinuosity and the balance between pools and riffles. 

(MacDonald, 1991.) 

Excessive turbidity reduces the amount of light available for green plant growth and 
photosynthesis. It can inhibit instream movement of fish, and may inhibit the ability of fish to see 

prey. Turbidity and settled solids can reduce invertebrate populations and can cause an increase 
in invertebrate drift to other parts of the stream. Settled solids can have effects on aquatic biota and 

habitat by smothering fish eggs, alevin, and invertebrates, reducing intergravel flow and oxygen 

levels, and by coating aquatic vegetation. High levels of solids in suspension can cause physical 

damage to fish, such as gill irritation. 

2.b Applicable Water Quality Standards 

The Clean Water Act requires that all waters of the U.S. be designated for specific uses that must 

then be protected. Once the uses have been designated, criteria are established to protect them. 

Together, criteria and designated uses constitute the State's water quality standards.e 

Designated, protected uses for Lemon Creek waters, as identified in Alaska's Water Quality 

Standard Regulations (18 MC 70), include its use as a source of water for drinking, industrial and 

2A third component of water qual~y standards is a provision known as an "antidegradation clause." 
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aquacultural purposes; for contact and secondary (non-contact) recreation uses; and growth and 

propagation of aquatic life and wildlife. Both existing and attainable uses are protected under state 

regulation. 

Alaska's water quality standards for turbidity, sediment and residues (defined as floating solids, 

debris, sludge, deposits, foam, scum, or other residues) intended to protect water quality for various 
uses are as follows: 

Turbidity: May not exceed 5 nephelometric turbidity units (NTU) above natural conditions 

when the natural turbidity is 50 NTU or less, and may not have more than 10% increase in 
turbidity when the natural turbidity is more than 50 NTU, not to exceed a maximum increase 

of 15 NTU. 

Sediment: The percent accumulation of fine sediment in the range of 0.1 mm to 4.0 mm in 

the gravel bed of waters used by anadromous or resident fish for spawning may not be 

increased more than 5% by weight above natural conditions (as shown from grain size 

accumulation graph). In no case may the 0.1 mm to 4.0 mm fine sediment range in those 

gravel beds exceed a maximum of 30% by weight (as shown from grain size accumulation 
graph).... In all other surface waters no sediment loads (suspended or deposited) that can 

cause adverse effects on aquatic animal or plant life, their reproduction or habitat may be 

present. 

Residues: May not, alone or in combination with other substances or wastes, make the 

water unfit or unsafe for the use, or cause acute or chronic problem levels as determined by 
bioassay or other appropriate methods. May not, alone or in combination with other 

substances, cause a film, sheen, or discoloration on the surface of the water or adjoining 

shorelines, or cause leaching of toxic or deleterious SUbstances, or cause a sludge, solid, or 

emulsion to be deposited beneath or upon the surface of the water, within the water column, 
on the bottom, or upon adjoining shorelines. 

In addition to the water quality standards, the water quality criteria specifically for protection of 

aquatic life as the identified impaired use are of interest. In the case of sediment and residues, 
there is no difference between the water quality standards and the water quality criteria for 

protection of aquatic life. In the case of turbidity, however, the aquatic life criterion is somewhat 
less stringent than the standard: 

Turbidity (Protection ofAquatic Lite): May not exceed 25 NTU above natural 

conditions. For all lake waters, may not exceed 5 NTU above natural conditions. 
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While this specific tUrbidity criterion lor protection of aquatic life is of interest from the standpoint of 

gaging the potential lor Impacts on one of the protected uses, TMDLs must be based on water 

quality standards -- in this case, the 5 NTU turbidity Increase required for protection of a/l 

designated uses. 

The Alaska Water Quality Standards regulations ('8 Me 70) do not include standards or criteria 

for habitat modification. The procedure for identifying impaired waterbodies focuses on impacts on 

uses, and allows for professional judgment in determining whether uses are impaired in the 
absence of specific water quality standards. Habitat modification was identified as a Lemon Creek 

stressor in this manner. 

2.c Beneficial U_Afl'ected 

The water quality assessment conducted previously suggests that the most significant beneficial 

use of Lemon Creek is as fish spawning and rearing habitat. The assessment finds degradation of 

habitat as a result of channelization, flow modifications, removal of riparian vegetation. stream bank 
modification and alteration of the streambed. Major changes have occurred at the mid and lower 

stream sections. (DEC, 1995.) Human activities such as gravel extractions. fills, surface 

topography changes, and removal of vegetative mats may have influenced groundwater flow 

direction and rates. Groundwater and surface waters at tile mouth of Lemon Creek are also 
influenced by tidal action, resulting in mixing of groundwater with marine water. (Noll, 1992.) 

Habitat quality is listed as moderate to poor due to the lack of undercut banks. little overhead cover, 

seasonally high turbidity, fluctuating water levels. and scarcity of rearing pools (Adamus, 1987). 

Belter rearing habitat exists in the non-impacted tributaries. Spawning habitat for Chum, Coho, 

and Pink salmon in the main stream is reported as good. (Bethers, et at, 1993.) 

2-d Available MonitmingData 

Flow and Solids Data 

The U.S. GeologiCal Survey (USGS) maintained a gaging station apprOXimately 0.3 miles 

upstream from the confluence of Canyon Creek from 1951 to 1973. That station yielded a near

continuous 22-year streamflow record. In addition, the USGS collected 23 sets of water quality 
data between 1948 and 1972. Fifteen 01 those data sets include suspended sediment 

concentrations and loads. 

The USGS also maintained a gaging station approximately 1.0 mile upstream of the mouth for the 
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period 1982 to 1986. The station yielded flow data for the period October 1982 to September 

1986. 

DEC collected turbidity and TSS data near the Glacier Highway bridge during stream channel 
gravel extraction activity on March 17, 1982. Samples were collected at half-hour intervals. DEC 

also collected turbidity and TSS data for the reach from the Glacier Highway bridge upstream to the 

Juneau Correctional Facility from June 28 to September 7, 1982. Samples were collected from six 

stations approximately weekly. 

As part of developing this TMDL strategy and document, DEC collected additional samples from an 

upstream point at the end of the road, and a downstream point below the Juneau Ready Mix 

operation. Samples were collected at four-hour intervals between July 14 and 18, 1995 and 

analyzed for TSS and turbidity. In addition, settleable solids were measured twice during the same 

period at both the upper and lower stations. 

Copies of the flow and solids data used in this analysis are included in Appendix D. 

Other Data 

In addition to the above data, several monitoring projects involving tests primarily for metals and 

organic compounds have been conducted on Lemon Creek between 1982 and 1993. Both surface 

water and groundwater samples have been periodically collected from the lower Lemon Creek 

area and evaluated by DEC and Channel Landfill. Sampling has also been conducted under the 

1991 Juneau Streams Project and a City and Borough of Juneau groundwater monitoring program. 

The water quality assessment (DEC, 1995) includes further discussion of these sampling efforts 

and data. 

2.e Pollutant Sourees 

Primary pollutant sources to Lemon Creek are identified in the water quality assessment as 
resulting from urban runoff and gravel mining. The assessment suggests that sedimentation has 

occurred as a result of non-point pollution runoff from gravel mining, road development and 
maintenance, and material stockpiling. For the purposes of the TMDL analysis, eight sources of 

actual or potential sediment and turbidity loading were identified: 

• stormwater runoff from, or sloughing of, material stockpile areas (see Figure 2-1), 
• stormwater runoff from areas disturbed by gravel operations (see Figures 2-2 and 2-3), 
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• stormwater runoff from the lower gravel haul road surface and cuVfili slopes (see Figure 2

4), 

• stormwater runoff from urban residential areas (primarily north of the creek -- see Figure 

2-5), 

• stormwater runoff from industrial areas (primarily south of the creek -- see Figure 2-6), 

• stormwater runoff and direct deposit of sediments from Glacier Highway and Egan 

Expressway, and 

• natural sources. 

2.f Existing Pollutant Controls 

A tabulated summary of existing federal, state, and local statutes, regulations, ordinances, master 

planning documents, memoranda of agreement, etc. that currently apply to projects undertaken 

within the study area is included in Appendix E. It is illustrative to identify from the array of controls 

the key authorities, the key implementation processes, and the controls that have resulted. 

Key Authorities 

• the permitting authority of the U.S. Department of the Army, Corps of Engineers for the 

discharge of dredged or fill materials into waters (including wetlands) of the U.S. under 

Section 404 of the Clean Water Act; 

• the permitting authority of the EPA for the discharge of wastewaters (including 

stormwater) to waters of the U.S. under Section 402 of the Clean Water Act; 

DEC's authority under Section 401 of the Clean Water Act to certify compliance with state 

law (primarily water quality standards) for all federal Clean Water Act permits; 

• the permitting authority of the Alaska Department of Fish and Game to protect 

anadromous fish streams under Title 16 of the Alaska Statutes; 

• the authority of the Alaska Department of Natural Resources to allocate appropriation of 

water for different uses and to different users including the maintenance of water quality and 

habitat through the reservation of instream flows; 

• the City and Borough of Juneau's authority to plan for and to regUlate land use and 

development; and 
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• state and local authority to regulate impacts on coastal areas under local and state 

coastal management programs. 

Key Implementation Processes 

• federal-state agency coordination of permitting activities under the Fish & Wildlife 

Coordination Act and Section 7 of the Endangered Species Act; 

• state agency coordination of coastal management consistency review and state permit 

processing under the Alaska Coastal Management Program consistency review process; 

• federal-state coordination of Section 404 permit processing and the coastal consistency 

review process; 

• a CBJ-DEC agreement calling for coordinating policies and actions with respect to 

impaired waterbodies (including Lemon Creek) for the purpose of protecting, maintaining 

and improving water quality; and 

• an internal DEC policy regarding impaired waterbodies stating that permitted projects 

should not be allowed to cause further degradation of water quality for the pollutants of 
concern, or cause or contribute to violations of other pollutant standards. 

Key Existing Controls 

• A 50-foot vegetated buller is currently maintained in some areas. Provision for a 50-foot 

vegetated buller on each side of Lemon Creek exists in local land use ordinance (CBJ Title 

49), the Juneau Coastal Management Plan, and the Juneau Wetlands Management Plan. 

The land use ordinance prohibits development within 50 feet of the banks of the stream 
corridor, and disturbance within 25 feet. The Juneau Coastal Management Plan calls for a 

50-foot, vegetated setback of structures and foundations from the ordinary high water mark 

where feasible and prudent. The Juneau Wetlands Management Plan calls for 

management of any jurisdictional wetlands located within the 50-foot corridor as wetlands 

Category A. In all cases, variances are allowed under some circumstances. 

• There was no discharge of processing water from the gravel processing operations 

observed during field surveys of the area. 

• Settling or infiltration basins have been established where there could be a discharge of 
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stormwater from gravel extraction operations. 

Analysis 

Existing authorities are ample to achieve needed water quality improvements. Adequate means for 

implementing controls exist, and mechanisms have been established for coordinating processing 

of some permits. Implementation of controls has been effective in correcting the most substantial -

primarily point source -- problems of the past, and has probably been successful in avoiding a 
number of potential problems. With growing recognition of the potential for sediment and other 

habitat problems, has come better controls. Controls established for newer operations and 

included in more recent authorizations are likely more effective than those put in place in the past. 

CBJ land use permitting authority is key to addressing non-point source and habitat issues. 

Lacking is organization and interpretation of existing authorities into a single set of standards for 

authorizing activities while controlling primarily non-point source-derived impacts and habitat 

modification. In addition, the temporal spread in permitting actions over a period of changing 
requirements has resulted in significant variability in the type and effectiveness of stipulated 

controls. 

2.g Pollution Control Strategy 

There are two elements to the pollution control strategy. "PHASE 1 controls" are intended to 

address the most significant, immediate problems first, and attempt to identify practicable, cost

effective, snort-term control measures primarily by working with the landowners. 

The second element of the strategy involves longer term, PHASE 2 controls. PHASE 2 measures 

are often more intrusive and expensive than PHASE 1 measures. As a consequence, specific 

design and implementation of PHASE 2 controls is intended to be based upon data produced by a 

monitoring program to better identify pollutant sources and to better characterize loads. PHASE 2 

measures may also be required should monitoring indicate that the PHASE 1 measures are not 

sufficient to reach target load reductions. PHASE 2 controls are also called for to guard against 

impacts from future activities. An objective of the PHASE 2 strategy is to establish a process by 

which future problems can be prevented. 

While the nature of the PHASE 2 controls is longer term, the process leading to their 

implementation is intended to begin in the very near term, with implementation of the controls as 

soon thereafter as practicable. 

2-13 



TMDL Determination 

-Address Water Quality Issues Only 

-Deal only wilh Discrete Sources 

-Short-Term (Less than One Year) 

-Simple, Inexpensive 

- Based on Estimates and Judgments 

-Exclusively Remedial 

-Developed Cooperatively with Landowners 

-Prescriptive 

PllASE 2 Controls 

-Address Habitat and Water Quality Issues 

- Deal with Disperse as well as Discrete Sources 

- Longer-Term (Less than Five Years) 

- More Complex, More Costly 

-Based on Monitoring and Modeling 

-Preventative as well as Remedial 

-May be More Regulatory in Nature 

-More Perlonnance or Prooodural in Nature 

2-14
 



TMDL Determination 

Part 3 PROBlEM DEFINITION 

3.a Loading Capacity Estimates 

A loading capacity is the amount of a pollutant from point, non-point, and natural background 

sources that can be carried by a waterbody while still meeting water quality standards. While 

loading capacities are most often expressed as a mass per unit time, data limitations or the 

expression of water quality standards in non-conservative terms can make it difficult to calculate 

water quality standard-based, mass per unit time-type loading capacities. EPA regulations and 

gUidance, consequently, allow for use of other terms. A more detailed explanation of the derivation 

of Lemon Creek loading capacities is included in Appendix F. 

Total Suspended Solids and Turbidity 

By relating sediment expressed as total suspended solids and turbidity, a single measure, the total 

suspended solids load, can be used to represent both sediment and turbidity. Because there is 

significant seasonal variability in the natural suspended sediment load of Lemon Creek, loading 

capacities were developed for each month. Total suspended solids loading capacities, along with 
the actual natural sediment loads are shown in Table 3-1 below, and in Figure 3-1 on the following 

page. 

Table 3-1 
Monthly Total Suspended Solids Loading Capacity 

OCT 147.0 

NOV 49.2 

DEC 17.6 

JAN 8.0 

FEB 5.4 

MAR 5.8 

APR 12.9 

MAY 85.4 

JUN 261.0 

JUl 418.0 

AUG 457.0 

SEP 356.0 

7.9 11.5 

1.3 2.5 

0.2 0.7 

0.1 0.3 

0.0 0.2 

0.0 0.2 

0.1 0.5 

3.2 5.3 

20.2 26.6 

43.8 54.0 

50.7 61.8 

34.0 42.7 
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Figure3.!
 
MonthlyTotal Suspended Solids Loading Capacity
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Settleable Solids 

To establish a loading capacity for coarser, settleable solids, the settleable fraction of the total 

suspended sediment load was estimated, and the following loading capacities adopted as initial 

estimates. It should be emphasized that these are estimates only, and SUbject to revision as better 

data become available. Settleable solids loading capacities, along with the actual natural loads 
are shown in Table 3-2 and Figure 3-2 on the following page. 
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TabJe3-2 
Monthly Settleable Solids Toading Capacity 

OCT 147.0 

NOV 49.2 

DEC 17.6 

JAN 6.0 

FEB 5.4 

MAR 5.8 

APR 12.9 

MAY 85.4 

JUN 261.0 

JUL 418.0 

AUG 457.0 

SEP 356.0 

7.1 7.1 

1.2 1.2 

0.2 0.2 

0.1 0.1 

0.0 0.0 

0.0 0.0 

0.1 0.1 

2.9 2.9 

182 18.2 

39.4 39.4 

45.6 45.6 

30.6 30.6 

Figure 3-2 
Monthly Settleable Solids Loading Capacity 
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3.b Pollutant Source Load Estimates 

Annual sediment and turbidity contributions for each identified sediment source were estimated as 

described in Appendix G. It should be emphasized that these initial estimates are intended only to 

begin the process of quantifying loads as required by the TMDL process. The estimates are 

intended to be updated with actual monitoring data as they become available. 

Table:h'J 
Source LoadEstimates 

JUNEAU READY MIX STOCKPilE 

RSH RETENTION BASIN 

GOlDBELT UPPER SEDIMENT POND 

GOlDBELT SIDECAST AREA 

HAUL ROAD SURFACE AND EMBANKMENTS 

RESIDENTIAL URBAN RUNOFF 

INDUSTRIAL URBAN RUNOFF 

NATURAL 

<0.01 

<0.01 

<0.01 

<0.01 

0.2 

<0.01 

0.1 

<0.1 TO 50.7 

<0.01
 

<0.01
 

<0.01
 

<0.01
 

0.18
 

<0.01
 

0.09
 

&1 TO 45.6
 

3.c Target Load Reductions 

Target load reductions are the reductions in source loads needed so that the total load from all 

sources is less than or equal to the loading capacity. They represent the difference between the 

existing source load and the load allocations. The load allocations are the basis for permitting 

actions and development of management practices. 
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Total Suspended Solids and Turbidity 

Tables 3-4 through 3-15 (following pages) show the annual total suspended solids source load 

estimates expressed as a monthly average, the target load reductions, and the load allocations (the 

difference between the source load and the load reduction) for each month. 

An overall reduction in total suspended solids of approximately 60 percent is required to bring the 

sediment load to within lemon Creek's least loading capacity (during the month of February) -
while allowing for a 15 percent margin of safety. In order to achieve the 60 percent overall target 

reduction, the efficiency of control measureswas set at 70 percent, with the exception of stormwater 

runoff from residential areas which was set at 50 percent. In our judgment, a removal efficiency of 

70 percent should be achievable with implementation of the controls described in the following 
chapter. The one exception is control of sediment transported by runoff from residential areas 

where controls are expected to be more difficult to implement, and likely less efficient when 

implemented. 
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Table 3-4 
January TSS Load Allocations 

ESTIMATED 
SEDIMENT TARGET LOAD LOAD LOADING 

CONTRIBUTION REDUCTION ALLOCATION CAPACITY 

SOURCE (T/DAY) (PERCENT) (T/DAY) (TiDAY) 

JUNEAU READY MIX STOCKPILE 0.Q1 70 0.003 

RSH RETENTION BASIN 0.Q1 70 0.003 

GOLDBELT UPPER SEDIMENT POND 0.01 70 0.003 
GOLDBELT SIDECAST AREA 0.Q1 70 0.003 
HAUL ROAD SURFACE/EMBANKMENTS 0.20 70 0.06 
RESIDENTIAL URBAN RUNOFF 0.01 50 0.005 
INDUSTRIAL URBAN RUNOFF 0.10 70 0.03 
NATURAL 0.07 0 0.07 
MARGIN OF SAFETY 0.04 

TOTALS 0.42 0.21 0.26 

Table 3-5 
February TSS Load Allocations 

..; "-",, ..
 II ESTIMATED 
.. " LOADING,.... SEDIMENT TARGET LOAD LOAD 

CONTRIBUTION REDUCTION ALLOCATION CAPACITY 
(TiDAY) (T/DAY)SOURCE (T/DAY) (PERCENn 

0.003JUNEAU READY MIX STOCKPILE 0.01 70 y ;.. ;;
0.Q1RSH RETENTION BASIN 70 0.003 '.. .; : 
0.Q1GOLDBELT UPPER SEDIMENT POND 70 0.003 . 
0.01 70 0.003GOLDBELT SIDECAST AREA 

HAUL ROAD SURFACE/EMBANKMENTS 0.20 70 0.06 E.·.· .. 
RESIDENTIAL URBAN RUNOFF 0.01 50 0.005 .... . . 

0.10 70 0.03INDUSTRIAL URBAN RUNOFF 
I·.·..··. . . " 0.04 o 0.04NATURAL 

" 

0.03MARGIN OF SAFETY 
TOTALS 0.39 0.17 0.17 

".. . 

"" '. " . 

. ' .. 

. . 
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Table 3-6 
March TSS Load Allocations 

ESTIMATED 
SEDIMENT TARGET LOAD LOAD LOADING 

CONTRIBUTION REDUCTION ALLOCATION CAPACITY 
SOURCE (T/DAY) (PERCENT) (T/DAY) (T/DAY) 

JUNEAU READY MIX STOCKPILE 0.01 70 0.003 
RSH RETENTION BASIN om 70 0.003 
GOLDBELT UPPER SEDIMENT POND om 70 0.003 
GOLDBELT SIDECAST AREA 0.01 70 0.003 
HAUL ROAD SURFACE/EMBANKMENTS 0.2 70 0.06 
RESIDENTIAL URBAN RUNOFF 0.01 50 0.005 
INDUSTRIAL URBAN RUNOFF 0.1 70 0.03 
NATURAL 0.04 0 0.04 
MARGIN OF SAFETY 0.03 

TOTALS 0.39 0.17 0.18 

Table 3·7 
April TSS Load Allocations 

SOURCE 

JUNEAU READY MIX STOCKPILE 
RSH RETENTION BASIN 
GOLDBELT UPPER SEDIMENT POND 
GOLDBELT SIDECAST AREA 
HAUL ROAD SURFACE/EMBANKMENTS 
RESIDENTIAL URBAN RUNOFF 
INDUSTRIAL URBAN RUNOFF 
NATURAL 
MARGIN OFSAFETY 

TOTALS 

ESTIMATED 
SEDIMENT TARGETLOAD LOAD LOADING 

CONTRIBUTION 
(T/DAY) 

0.01 
0.01 
0.01 
0.01 
0.2 
om 
0.1 
0.15 

0.50 

REDUCTION 
(PERCENT) 

70 
70 

70 
70 
70 
50 
70 
0 

ALLOCATION 
(T/DAY) 

0.003 
0.003 
0.003 
0.003 
0.06 
0.005 
0.03 
0.15 
0.07 
0.32 

CAPACITY 
(T/DAY) 

0.46 
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Table 3-8 
May 1'8S Load Allocations 

TARGET LOAD LOAD LOADING 
ESTIMATED
SEDIMENT

CONTRIBUTION REDUCTION ALLOCATION CAPACITY 

SOURCE (T/DAY) (PERCENT) (T/DAY) (T/DAY) 

JUNEAU READY MIX STOCKPILE 0.01 70 0.003 
RSH RETENTION BASIN 0.01 70 0.003 

GOLDBELT UPPER SEDIMENT POND 0.01 70 0.003 

GOLDBELT SIDECAST AREA 0.01 70 0.003 

HAUL ROAD SURFACE/EMBANKMENTS 0.2 70 0.06 
RESIDENTIAL URBAN RUNOFF 0.01 50 0.005 

INDUSTRIAL URBAN RUNOFF 0.1 70 0.03 

NATURAL 3,23 0 3.23 
MARGIN OF SAFETY 0.80 

TOTALS 3.58 4.13 5.31 

Table 3-9 
June TSS Load Allocations 

ESTIMATED 
SEDIMENT TARGET LOAD LOAD 

CONTRIBUTION REDUCTION ALLOCATION 
LOADING 
CAPACITY 

SOURCE (T/DAY) (PERCENT) (T/DAY) (T/DAY) 

JUNEAU READY MIX STOCKPilE 0.01 70 0.003 

RSH RETENTION BASIN 0.01 70 0.003 

GOlDBELT UPPER SEDIMENT POND 0.01 70 0.003 
GOLDBELT SIDECAST AREA 0.01 70 0.003 
HAUL ROAD SURFACE/EMBANKMENTS 0.2 70 0,06 

RESIDENTIAL URBAN RUNOFF 0.01 50 0.005 

INDUSTRIAL URBAN RUNOFF 0.1 70 0.03 
NATURAL 20.23 0 2023 
MARGIN OFSAFETY 3.99 

TOTALS 20.58 24.32 26.57 
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Table 3-10 
July TSS Load Allocations 

ESTIMATED 
SEDIMENT TARGET LOAD LOAD LOADING 

CONTRIBU110N REDUCTION ALLOCATION CAPACITY 

SOURCE (T/DAY) (PERCENT) (TIDAY) (TIDAY) 

JUNEAU READY MIX STOCKPILE 
RSH RETENTION BASIN 
GOLDBELT UPPER SEDIMENT POND 
GOLDBELT SIDECAST AREA 
HAUL ROAD SURFACE/EMBANKMENTS 
RESIDENTIAL URBAN RUNOFF 
INDUSTRIAL URBAN RUNOFF 
NATURAL 
MARGIN OF SAFETY 

TOTALS 

0.01 70 
0.01 70 
0.01 70 
0.01 70 
0.2 70 
0.01 so 
0.1 70 

43.82 0 

44.17 

0.003 
0.003 
0.003 
0.003 
0.06 
0.005 
0.03 
43.82 
8.10 
52.02 53.98 

Table 3·11 
August TSS Load Allocations 

ESTIMATED 
SEDIMENT 

CONTRIBU110N 
(T/DAY) 

TARGET LOAD 
REDUCTION 
(PERCENT) 

LOAD 
ALLOCATION 

(T/DAY) 

LOADING 
CAPACITY 

(TIDAY) 

JUNEAU READY MIX STOCKPILE 0.01 
0.01 
0.01 
0.01 
0.2 

0.01 
0.1 

SO.73 

51~8 

70 
70 
70 
70 
70 
so 
70 
o 

0.003 
0.003 

0.003 
0.003 
0.06 
0.005 
0.03 
SO.73 
9.28 
60.11 61.83 

SOURCE 

RSH RETENTION BASIN 
GOLDBELT UPPER SEDIMENT POND 
GOLDBELT SIDECAST AREA 
HAUL ROAD SURFACE/EMBANKMENTS 
RESIDENTIAL URBAN RUNOFF 
INDUSTRIAL URBAN RUNOFF 
NATURAL 
MARGIN OF SAFETY 

TOTALS 
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Table 3·12 
September TSS Load Allocations 

ESTIMATED 
SEDIMENT 

CONTRIBUTION REDUCTION 
SOURCE (T/DAY) (PERCEN1) (T/DAY) (T/DAY) 

JUNEAU READY MIX STOCKPILE 0.01 70 0.003 
RSH RETENTION BASIN 0.01 70 0.003 

GOLDBELT UPPER SEDIMENT POND 0.01 70 0.003 
GOLDBELT SIDECAST AREA 
HAUL ROAD SURFACE/EMBANKMENTS 

0.01 
0.2 

70 
70 

0.003 
0.06 

RESIDENTIAL URBAN RUNOFF 
INDUSTRIAL URBAN RUNOFF 

0.01 
0.1 

50 
70 

0.005 
0.03 

NATURAL 33.98 0 33.98 
MARGIN OF SAFETY 6.40 

TOTALS 34.33 40.49 42.68 

TARGETLOAD LOAD LOADING 
ALLOCATION CAPACITY 

Table 3-13 
October TSS Load Allocations 

.. ; . . ----l . . . I ... 

.. . .. 
.• .• ESTIMATED
 

•• ... ....
 SEDIMENT LOADINGTARGET LOAD LOAD .... .-:2.. 
CAPACITY
 

SOURCE
 
CONTRIBUTION REDUCTION ALLOCATION 

(T/DAY) (T/DAY)(T/DAY) (PERCENl) 

.
JUNEAU READY MIX STOCKPILE 0.01 70 0.003
 

ASH RETENTION BASIN 0.01 70 0.003
 I.··i ....· ••.•• ;····1
GOLDBELT UPPER SEDIMENT POND 0.01 70 0.003
 
GOLDBELT SIDECAST AREA 0.01 70 0.003
 ." . 
HAUL ROAD SURFACE/EMBANKMENTS 0.2 70 0.06 
RESIDENTIAL URBAN RUNOFF 0.01 50 0.005 .. :.... ...': .... 
INDUSTRIAL URBAN RUNOFF 0.1 70 0.03 

.......

NATURAL 7.88 0 7.88 ... . .. 
MARGIN OF SAFETY 1.72
 

TOTALS 8.23 9.71
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Table 3·14 
November TSS Load Allocations 

ESTIMATED 
SEDIMENT 

CONTRIBUTION 
SOURCE (T/DAY) 

JUNEAU READY MIX STOCKPILE 0.Q1 
RSH RETENTION BASIN 0.01 
GOLDBELT UPPER SEDIMENT POND 0.01 
GOLDBELT SIDECAST AREA 0.01 
HAUL ROAD SURFACE/EMBANKMENTS 0.2 
RESIDENTIAL URBAN RUNOFF 0.01 
INDUSTRIAL URBAN RUNOFF 0.1 
NATURAL 1.31 
MARGIN OF SAFETY 

TOTALS 1.66 

TARGET LOAD 
REDUCTION 
(PERCENn 

70 
70 
70 
70 
70 
50 

70 
o 

LOAD 
ALLOCATION 

(TIDAY) 

0.003 
0.003 
0.003 
0.003 
0.06 
0.005 
0.03 
1.31 
0.38 

1.79 

LOADING 
CAPACITY 

(TIDAY) 

2.50 

Table 3-15 
December TSS Load Allocations 

iiii'::... ...·i·............·.}·.·...·..}}......·.} ..... i:::ii}}.··....,.............,.........'...'.... .'
hii, i.C 
:····':i :......: ....}i·.ii··}i·i::;:·:.;;.·.:... 

I.:::: 
C·:.: 
}" 

} i i} ii::!i/·· } 'II 
il ESTIMATED 

SEDIMENT TARGET LOAD LOAD LOADING 
CONTRIBUTION REDUCTION ALLOCATION CAPACITY 

SOURCE (T/DAY) (PERCENn (T/DAY) (TIDAY) 

JUNEAU READY MIX STOCKPILE 0.01 70 0.003 Ii ...ii 
RSH RETENTION BASIN 
GOLDBELT UPPER SEDIMENT POND 
GOLDBELT SIDECAST AREA 

0.01 
0.01 
0.01 

70 
70 
70 

0.003 
0.003 
0.003 

••••••••••••• •••iiiii·· 
HAUL ROAD SURFACE/EMBANKMENTS 
RESIDENTIAL URBAN RUNOFF 

0.2 
0.01 

70 
50 

0.06 
0.005 

I::!·::·:·::·.·.·I:···· ............. 
F:: :: 

INDUSTRIAL URBAN RUNOFF 

NATURAL 
0.1 

0.24 
70 
0 

0.03 
0.24 

I, i.'.,·,"" i: '.i 
..••..••••.•••.•••••·i•.•I •••••·•··•••.··•··•••••·•.•• 

MARGIN OF SAFETY 0.10 
TOTALS 0.59 0.45 0.67 
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Settleable Solids and Gravel Embeddedness 

For the settleable sediment fraction, the target is to essentially eliminate the non-natural load. 

Target reductions then are equivalent to the estimated source loads as presented in Table 3-3. 
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Part 4 CONl'ROLACTIONS 

This part describes the control actions required to achieve target load reductions, and to prevent 

further problems from developing. Operators, ADEC and CBJ staff will be jointly involved in 
promoting and carrying out these control actions. ADF&G and ADOT/PF will also be involved in 

selected controls. The current MOA between CBJ and ADEC outlines respective responsibilities. 

Source-specific control measures are summarized in Table 4-1 on the next page, and are 

described more fully in Appendix C. 

In addition to the source-specific control measures, there is a need for additional measures to 

address less specific, longer-range water quality issues as well as habitat modification issues. The 

following control measures are included for that purpose. 

4.a Streamside Buffers 

Objective: Estahli$h a stahle, minimum 5O-foot, vegetated buffer along both sides of'l.emon. 
Creek in accordance with Weal ordinance. 

Streamside buffers have both sediment control and habitat value. Provision for a 50-foot vegetated 

buffer on Lemon Creek currently exists in local land use ordinance (CBJ Title 40), the Juneau 

Coastal Management Plan, and the Juneau Wetlands Management Plan (see Appendix E). The 
land use ordinance prohibits development within 50 feet of the banks of the stream corridor, and 

disturbance within 25 feet. The Juneau Coastal Management Plan calls for a 50-foot, vegetated 

setback of structures and foundations from the ordinary high water mark where feasible and 

prudent, The Juneau Wetlands Management Plan calls for management of any jurisdictional 

wetlands located within the 50-foot corridor as wetlands Category A. In all cases, variances are 

allowed under some circumstances. 

The following control measures are intended to support the objective: 

Measure] Seek public ownership of lands necessary for streamside buffers and a right-of

way corridor for the haul road adjacent to Lemon Creek. 

This measure envisions DEC and CBJ working cooperatively with landowners to acquire 

properties through purchase or land trades. Priority should be given the area south of Lemon 

Creek between Anka Street and the gorge. 
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Source-SpecniC Controls 

Phase 2Controls 

Juneau Ready Mix Stockpile Terrace with reverse slope.	 Additional measures ifrequired. 
Stabilize stream bank below terrace. 

'" RSH Retention Basin Maintain storage and retention capacity. None identified. 
Goldbelt Upper Sediment Pond	 Re-direct main flow tolower infiltration basin. Additional measures if required. 

Increase pond volume. 
Establish silt dikes inditch. 

Goldbelt Sidecast Area Establish stable cover in grass and alder. Additional measures ifrequired. 
Haul Road Surface/Embankments None identified. Shift alignment below gorge away from creek. 

Improve road surfacing and maintenance. 

... 

Watershed and Habitat Controls Establish stable, vegetated, SO-foot buffer.
 
Install sediment control devices on conveyances.
 
Develop and implement construction BMPs.
 
Monitor and improve habitat.
 
Improve agency and public awareness.
 
Establish implementation and oversight committee.
 

Natural None.	 None. 

~ 
~ 

li? 
CD 
~ 
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Measure2 Incorporate water quality- and habitat-based criteria into CBJ variance criteria. 

Current criteria for variances from the 50-foot setback requirements do not address water quality 

and habitat impacts. There is a need to incorporate specific criteria intended to ensure that 

consideration of variance requests includes water quality and habitat considerations, and provision 

for water quality- and habitat-based stipulations in granting variances. 

Measures Develop criteria for buffer areas including types of vegetative cover, stability, 

and permissible uses. 

Measures Incorporate buffer provisions into CBJ development permits and state 

certification of Section 404 permits. 

4.b Stormwater Treatment 

Objective: Install sediment control structures on stormwater conveyances discharging to 
Lemon. Creek. 

While vegetated buffers are effective in controlling near-stream erosion, surface runoff sediment 

transport, and improving habitat values, sediment may also be transported to the stream via 

stormwater conveyances such as storm sewers, culverts and ditches. An array of treatment 

practices are available to control stormwater-conveyed sediments: retention, detention and 
infiltration basins; sediment traps; swales and filter strips; constructed wetlands; sediment dikes; 

etc. In most cases, site-specific considerations will dictate the most practicable and effective 
treatment practice. Specific objectives include installing sediment control devices on all new 

stormwater conveyances, and actively working to retro-fit sediment control devices on existing 

conveyances. 

The following control measures are intended to support the objective: 

Measurer Identify all existing stormwater conveyances and prioritize the need for 

treatment. 

Measure2 Work cooperatively with landowners to retro-fit or Improve stormwater 

treatment controls on existing conveyances with highest need. 

Measurea Require treatment measures for all new conveyances. 
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Measure4 Develop applicability, performance and design criteria for stormwater 

treatment practices. 

4.c Haul Road Improvements 

OlVective: Improve the haul road surfacing and alignment between Anka Street and the 
gorge to silJnificantly reduce the associated sediment load. 

While the haul road surface and unstable embankments are identified as major sediment sources. 

little can be done in the short term to reduce sediment loads. The following measures envision a 

cooperative effort with landowners to seek the longer-term and more extensive changes that will be 

required to address this source. 

Measurer Work cooperatively with landowners to develop opportunities for increasing the 

distance between Lemon Creek and the haul road below the gorge and thereby allowing 
less steeply sloped and more stable embankments. 

Measures. Work cooperatively with landowners to define a final alignment for the road 

below the gorge that would accommodate needed separation between the road and Lemon 
Creek. 

Measurea Work cooperatively with landowners to develop opportunities for improving 

surfacing, access, and maintenance of the road. 

4.d Best Management Practices 

OlVective: Establish best management practices to reduce sediment from construction 
U£tivities. 

Source controls are those intended to reduce the amount of sediment at the source or property line. 

Source controls often take the form of specified practices for managing activities to reduce the 

amount of sediment (or other pollutants) transported from a site. Application of best management 

practices (BMPs) to activities that have the greatest potential for generating sediment loads -- such 

as construction activity -- can result in significant improvement in the quality of stormwater runoff. 

The following control measures are intended to support the objective: 

Measure 1 Develop a set of best management practices (BMPs) for construction 'activities in 
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the Lemon Creek watershed. 

Measure2 Implement the BMPs through the CBJ development and building permits, and 

DEC Section 401 federal permit certification authority. 

4.e Habitat Improvement 

Objective: Establish habitat indices, conduct monitoring and work with landowners to develop 
opportunities to monitor, restore and improve habitat values. 

Lemon Creek habitat has been affected in a number of ways other than through sediment loading. 

The restoration plan seeks to monitor, restore and improve overall habitat values. 

The following control measures are intended to support the objective: 

Measure] Establish and monitor indices of habitat condition. 

Measure2 Organize cleanups to remove litter and debris that could diminish habitat or 

threaten aquatic life or wildlife. 

Measures Work with landowners and others to develop specific opportunities for 

improving important habitat values through land trades, acquisition of grant funds, 
incorporating habitat improvements into development plans, and other means. 

4.f Agency and Public Awareness 

Objective: Improve agency andpublic fUlJUTeneSS ofLemon Creek values and efforts to protect 

them. 

There is a need to raise public and agency awareness of the importance of Lemon Creek and the 

surrounding area as a key source of resources for the City and Borough of Juneau, its importance 

from the standpoint of potential future development, and its importance as an anadrornous fish 

stream and due to its other habitat values. 

The following control measures are intended to support the objective: 

Measure] Seek and develop opportunities for raising agency awareness through 

memoranda of agreement, distribution of this document and fact sheets, and other means. 
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Measure2 Seek and develop opportunities for raising public awareness through signage, 

development of informational materials, distribution of fact sheets, improved methods of 
engaging the public in agency decisionmaking, and other means. 

4.g Implementation and Oversight Committee 

Ofdective: EstabUsh ajoint agency-landowner committee to oversee and assist in the 
implementation ofTMDL controls andother activities. 

The following control measure is intended to support the objective: 

Establish an oversight and implementation committee consistent with a watershed 
management approach to problem solving. 

The committee's responsibilities will include: 

• Overseeing the installation and implementation of the other control measures set out in 

this document in accordance with the implementation schedule. 

Identifying information needs and overseeing the design and conduct of monitoring, 

other data collection, and modeling efforts. 

• Developing specific objectives for improving habitat values and addressing habitat 

modifications that allow for development and industrial use. 

• Working with landowners to develop opportunities for improving habitat, implementing 

other control measures, and accommodating development through land trades and other 

agreements. 

• Serving as a forum for review of permit applications. 

• Identifying and pursuing appropriate funding sources for ongoing monitoring, application 

of control measures, and restoration. 

• In light of monitoring data, providing input on revismq loading capacities, when 

appropriate, source load allocations, and load reductions. 

• Helping agencies assess attainment of water quality standards and habitat 
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improvements, and developing modifications to the source-specific, watershed and habitat 

controls for subsequent phases of the TMDL process. 

CBJ and ADEC will provide leadership in organizing and managing the committee's activities. 
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Part 5 IMPLEMENrATION 

Implementation of the phased Lemon Creek TMDL is summarized in Table 5-1 on the next page. 

Critical to the success of any strategy to implement the elements of this TMDL is the involvement 

and cooperation of area property owners. Another important element of the strategy is the creation 
of opportunities for improvement through land exchanges, parmership agreements, grant funding, 

etc. Innovative ideas for specific measures should be actively pursued. 

A discussion of the general overall strategy outlined in this document follows. In it we have 

endeavored to seek the cooperation and commitment of private property owners and to encourage 
the further development of ideas for improvement. 

5.8 Implementing Controls 

Site-specific controls are recommended for each individual sediment source and are broken down 

into Phase 1 and Phase 2 actions. Phase 1 controls typically consist of immediate, first effort 

actions intended to identify effective, short-term control measures which will reduce source loads. 

Phase 2 controls tend to be more complex and potentially more expensive solutions based upon 

data produced by a monitoring program. In addition to the Phase 1 and Phase 2 control actions for 

specific sources, the plan calls for implementation of broader watershed and habitat measures. 

The time frame for Phase 1 controls is one year. The Phase 2 and broader watershed and habitat 

controls are expected to be completed within five years, but the process leading to implementation 

of specific Phase 2 controls is expected to be initiated upon approval of the TMDL by the EPA. 

Where possible, source-specific controls have been discussed with the affected party and 

implementation dates which reflect the date which the desired result can be expected, have been 
arrived at with their cooperation. 

The longer-range water quality and habitat objectives will be achieved through the actions of 

various agencies and the landowners. An implementation and oversight committee is envisioned 

which will be comprised of local landowners, interested public, local, state, and federal agency 
personnel. The group will have a list of specific tasks related to the broader objectives described in 

the previous chapter and will oversee their implementation. 

The Environmental Protection Agency can implement measures by assisting in the development of 
applicability, performance, and design criteria for stormwater treatment practices, conditioning 

permits with applicable stipulations, participating in the public oversight and implementation 
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SileJAction Responsibility Completion Date 

Phase 1Site-Specific Control Installation 
Juneau Ready Mix Stockpile 

Establish terrace with reverse slope. Juneau Ready Mix 1111/95 
Stabilize stream bank below terrace. Juneau Ready Mix 7/15196 

RSH Retention Basin 
Maintain storage and retention capacity. RSH Company Ongoing as needed 

Goldbelt Upper Sediment Pond 
Re-<lirect flow tolower infiltration basin. Goldbelt. Inc. 11/1/95 
Increase pond volume. Goldbelt, Inc. 11/1/95 
Establish silt dikes inditch. Goidbel~ Inc. 11/1/95 

Goldbelt Sidecastlvea 
Establish surface cover in grass and alder. Goldbelt, Inc. 7/15196 

Phase 2Site-Specific Controllnstaltation 
Additional Juneau Ready Mix stockpile measures ifrequired. Juneau Ready Mix 7/15/97 
Additional Goldbelt Upper Sediment Pond measures if required. Goldbelt, Inc. 7/15196 
Additional Goldbelt Sidecastlvea measures if required. Goldbelt, Inc. 7/15197 
Haul Road Surface/Embankments 

Shift alignment below gorge away Irom creek. RSH, CBJ 10/1/00 
Surface road. RSH,CBJ 10/1/00 

WaterShed Control Installation 
Establish stable, vegetated, 50-foot buffer. DEC, CBJ 10/1/00 
Install sediment control devices on conveyances. DEC,CBJ 10/1100 
Develop and implement construction BMPs. 10/1/00 
Monitor and improve habitat. 1011/00 
Improve agency and public awareness. 10/1100 
Establish impiementation and oversight committee. DEC 1/1/96 

Monitoring 
Initiate monitoring per monitoring plan. DEC 1011195 

Annual Progress Assessments 
First annual progress assessment. DEC 10/1/96 

TMDL Updates 
First TMDL update. DEC wfln 3 to 5years 
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committee, and public education and outreach efforts. The U.S. Army Corps of Engineers (and 

National Marine Fisheries Service and the Fish & Wildlife Service through their coordination act) 

will have opportunities to incorporate buffer provisions and best management practices when 

issuing permits, and will be invited to participate in the oversight and implementation committee. In 

addition, the National Marine Fisheries Service and the U.S. Fish & Wildlife Service can provide 

valuable input in establishing indices of habitat condition, developing criteria for buffer areas, and 

looking for other opportunities to improve habitat. The Alaska Department of Fish & Game can play 

a key role in implementation through their participation in permitting, development of buffer 

provisions and habitat-based variance criteria, establishment of habitat indices, and development 

of additional opportunities for improving habitat values. Their participation in the implementation 

and oversight committee will also be important. 

The Department of Environmental Conservation will have overall responsibility for seeing that the 

provisions of the TMDL are implemented. Their involvement in each of the objectives will range 

from coordination of the efforts of others to substantive involvement in establishing criteria, 

determining best management practices, etc. Facilitation and follow-up will also be their 

responsibility. 

The City & Borough of Juneau will also have a major role to play. As local landowners, land use 

planners and permitters, they will be involved in implementing most of the objectives as well. 

Seeking public ownership of key lands for road alignments and vegetated buffers, amending CBJ 

variance criteria to incorporate water quality and habitat based criteria, developing best 

management practices to include in development and bUilding permits are all measures directly 

affecting them and in which they will play a major role. The CBJ is also expected to be an 

important participant in the oversight and implementation committee. 

5,b ImplementingMonitoring Provisions 

Measuring and monitoring current conditions, and collection of specific data for informed decision

making is a key part of a phased TMDL. Phase 1 controls are applied to begin the process of 

reduction of loads and are based on the best information at hand. Phase 2 controls can be more 

specifically tailored to address source loads when an accurate assessment of the situation has 

been made. As further study occurs, more details on the specific locations for assessment work, 

the frequency of testing necessary to collect the required information, and a method to correlate this 

information to habitat impacts will be developed. DEC will be responsible for sampling, either 

themselves, or through agency agreements or contract. This will begin immediately upon approval 

of the program. 
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5.c Program Review and Revision 

Annual Progress Assessments 

After initial controls are in place and monitoring conducted for one year, DEC and the 

implementation and oversight committee will review the collected data as part of the first annual 

progress assessment. Subsequent assessments will occur each year thereafter. The annual 

progress assessments will gauge progress towards meeting water quality standards and other 
quantifiable end-points. They will also include re-evaluating loading capacities, load allocations, 

identification of sediment sources, source load estimates, habitat modification/habitat indicators, 

and debris. Modifications necessary to more finely tune the approach may be made in light of the 

new information, 

TMDL Revision and Update 

DEC, with the assistance of the implementation and oversight committee, will begin production of a 

full revision of the TMDL document within three to five years after initial approval depending on the 

need for revision as evidenced by the annual progress assessments. 
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Part 6 MONITORING PLAN 

6.a Objectives 

1. Verify that upland best management practices specified in the TMDL are being 

implemented. 

2. Provide sufficient data to monitor the effectiveness of management controls employed on 
Lemon Creek capable of measuring changes in the turbidity/total suspended solids relationship; 

determine if water quality standards are met in Lemon Creek. 

3. Provide sufficient data to more accurately calculate source load determinations for Lemon 

Creek, with specific emphasis upon flow and the relationship of turbidity and total suspended 

solids, to account for seasonal variations and event related extremes. 

4. Provide sufficient data to more accurately calculate the loading capacity of Lemon Creek, 
with specific emphasis upon turbidity, total suspended solids and flow. 

6.b Approach 

A Total Maximum Daily Load (TMDL) for total suspended solids is determined through a function of 

weight to volume, which can be calculated through a knowledge of the weight to volume 

relationship of the suspended particles in a particular volume of water column. Water sampling for 

Total Suspended Solids will accomplish this. Additionally, Settleable Solids are an issue with 

Lemon Creek, since it is part of the natural load, particularly during the summer glacial melt period 

and is also a function of the volume of water flow. 

Turbidity, on the other hand is purely a measure of light to reflected off suspended particles in the 

water column at a 90' angle. This measure is independent of the volume of water; i.e. it does not 

depend upon the flow of the creek. Turbidity does maintain an approximate correlation to the 

suspended particles in the water column of a particular stream. This relationship must be 

established for each system, due to each system's unique variability provided through hydrology, 
chemistry and geology. 

With a sufficient number of observations taking both extremes in water flow and seasonal variations 

into account, a relationship between turbidity and total suspended solids is derived mathematically. 

Turbidity, total suspended solids and stream flow data must be collected in sufficient quantity over a 

three year period (minimum) to derive this relationship with some degree of certainty. 
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Settleable solids were identified as contributing to the sediment associated with Lemon Creek and 

it is necessary to quantify the contribution of sources. Depth-integrated, cross-sectional composite 

sampling is probably the most reliable way to estimate background conditions. This must occur at 

critical times over the year in addition to accounting for full seasonal variability to establish an 

estimate of background settleable solids conditions. 

6.c Methods 

Objective 1 can be addressed through event related continuous sampling during both high and low 

runoff periods for identified sources at various times throughout the year. Continuous sampling 

above, below and at the specific source for flow, turbidity and total suspended solids will provide 

data necessary to calculate source load determinations for these parameters at hourly intervals 

prior to, during and following an event. More limited settleable solids sampling above and below 

sources using depth integrated compositing techniques will provide a reasonable estimate of 

source load contributions. This would include quarterly rainfall & dry spell events and spring 

breakup. It would be more economical, where multiple sources have identical land-use functions 

to limit sampling activities to those sources representative of the particular source. For instance, 

instead of sampling each of 5 gravel extraction and storage sites that might contribute a load, group 

sites with similar features and sample 1 from each group. These groupings might include 

quantities of material stockpiled (small, as opposed to large operations). 

Objective 2 can be addressed through the continuous monitoring of an upstream background 

location over the course of a 3 to 5 year period for turbidity, total suspended solids, settleable solids 

and flow to account for both seasonal and natural variation of extremes. The most effective way to 

accomplish the measurement of flow in Lemon Creek would be to contract with the US Geological 

Survey (USGS) to establish a stream gauging station at a background upstream location, where 

stream flow is measured continuously with periodic depth integrated sampling for turbidity, 

settleable solids and suspended solids. 

Through specific measurements of non-point sources and point sources below this gauging site, 

downstream flow totals can be estimated. Verification of the estimates can be made through flow 

measurements of Lemon Creek at various times throughout the year from a downstream location 

below all source inputs. It may be necessary to work from bridges or a boat attached to a rope 

suspended across Lemon Creek, particularly in the summer and early fall, when tlowsare more 

extreme. 

Objective 3 can be addressed only after Objectives 1 & 2 have identified a satisfactory baseline, 

upstream background conditions are defined and management controls are implemented. 
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Effectiveness can then be quantified through the use of either: 

Selective management control project monitoring---Short-term 
Overall trend monitoring---Long-term 

Short-term selective management control project monitoring would include specific monitoring 
of the performance of a particular management control or set of management controls for a specific 

type of land-use activity. This may include monitoring over the duration of the project both 
upstream and downstream of the project site, or focus upon particular seasonal events to which the 

controls are designed to address, again both at upstream and downstream sites. Automated 

sampling over time for turbidity and total suspended solids both prior to and following 

implementation of management controls will measure the effectiveness of instituted controls. 

Long term trend monitoring will evaluate the overall strength of integrated management controls 

implemented for a variety of development projects throughout the Lemon Creek watershed and 

should utilize regular grab sampling techniques for turbidity and total suspended solids at regularly 
specified intervals over a five to ten year period, in addition to short-term automated sampling 

programs during identified critical extremes over the course of a five year period following 

management control implementation. 

6.d Implementation 

The Monitoring Plan for Lemon Creek included in Appendix H outlines four objectives for follow-up 

monitoring. The objectives are ranked in order of relative priority and address verification that best 
management practices specified in the TMDL are being implemented, monitoring to determine if 

water quality standards are being met, and providinq improved data on calculating source load 
determinations and loading capacity of Lemon Creek. 

New funding will be required to fully accomplish Objectives 3 and 4. The Department requests 

EPA's commitment to award the remaining available Lemon Creek project 104(b)(3) grant funds to 

CBJ and ADEC to fully address the four objectives. The Department reserves the right to modify 

monitoring frequency, critical period identification and station locations identified in the Monitoring 

Plan based on available funding or logistical reasons. Some objectives of the Monitoring Plan 
require the participation of the CBJ, ADF&G, USGS and ADNR. 
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Part 7 PUBLIC PARTICIPATION 

The Lemon Creek TMDL has been made available for public comment and significant efforts were 

made to involve others in determining which pollution sources should bear the treatment or control 

burden needed to reach allowable loadings. 

Memorandum of Agreement Between the City and Borough of Juneau and the State of 

Alaska 

At the end ot March 1995 a Memorandum of Agreement (MOA) between the City and Borough of 

Juneau (CBJ) and the State of Alaska was ratified regarding the implementation of Section 303(d) 

of the Clean Water Act and TMDLs. Within the MOA the CBJ and the Alaska Department of 

Conservation (ADEC) specifically agree that "(p)rovisions for public education and public 

involvement shall be jointly pursued and encouraged" and that "(t)wo workshops will be held 
annually to solicit industry and public participation in the restoration of impaired waterbodies." 

Identification of water quality-limited waterbodies 

The public was solicited for review and comment of all existing and readily available data in the 

listing and assessment of Lemon Creek as a water quality-limited waterbody. 

Public Reception 

In June of 1995. the Alaska Department of Environmental Conservation, in cooperation with the 

CBJ, issued a public notice of a public reception on Wednesday, June 21, 1995 at 7:00 p.m. in the 

Hickel Room at Centennial Hall in Juneau. The reception was held to explain the initiation of the 
TMDL plan development and the focus of the TMDL to control pollutant sources into Lemon Creek 

and to seek public input at this time. Approximately 30-40 members of the public and local and 

state agencies attended the reception. 

Prior to the public reception, a mass mailout letter was sent to each property owner and business 

within the Lemon Creek watershed on June 16, 1995 from a list generated in cooperation with the 

City and Borough of Juneau. This mailout informed addressees about the problems within Lemon 

Creek and noticed the initiation of the plan process, and also invited public input and attendance at 

the upcoming public reception on June 21, 1995. 

Two days prior to the reception a display ad ran in the local newspaper, in addition to a brief news 

article explaining the process for improving water quality in Lemon Creek. In addition to the public 
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notice display ad in the local newspaper, a public notice flyer on the reception was developed and 

posted which specifically encouraged public review, comment and feedback. 

At the reception for those attending were copies of the Lemon Creek draft TMDL assessment, 

several question and answer sheets regarding the 303(d) water quality-limited waters and the 

TMDL process. 

Agency and Public Contacts 

As part of the process to develop the Lemon Creek TMDL, ADEC involved the Environmental 

Protection Agency's Region 10 office early in the process, in addition to the local EPA office. 

Throughout the TMDL development process the ADEC has involved the CBJ, the Alaska 

Department of Fish and Game, and the Alaska Department of Transportation/Public Facilities. 

In addition to the above entities, the ADEC worked closely and on the ground with key operators, 

businesses, and the local Native corporation in the development of the draft Phase 1 and 2 source 

specific controls. 

Draft TMDL and Public Workshop 

The ADEC made available the draft TMDL, and the draft TMDL assessment, for Lemon Creek on 

August 7, 1995 and a public comment period from August 7 to August 25, 1995. As part of this 
process a responsiveness summary has been done on the public comment received and was 

completed by the end of August 1995 towards finalization and refinement of the final TMDL. 

A public workshop was conducted on August 15, 1995 to explain the draft TMDL for Lemon Creek 
and also gain additional public input at this time. Notice of the availability of the draft TMDL and 

public comment period in addition to the public workshop was noticed in the local Juneau 

newspaper via display ad and in the "calendar" section of the paper, the local cable company's 

scanner channel for public service announcements, and via PSA on local radio stations. 
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"anadrornous fish" has the meaning given that term in the definitions section of the Catalog 

of Waters Important for Spawning, Rearing, or Migration of Anadromous Fishes; 

"best management practices (BMP's)" are defined as physical, structural, and/or managerial 

practices that, when used single, or in combination, prevent or reduce the pollution of water; 

"embeddedness" is a phenomenon whereby sand, silt, and even clay fill up the interstitial 

voids between larger cobbles and gravels, which may reduce the circulation of water, organic 

matter, and oxygen to filter-feeding aquatic insects that live among and under the bed sediments; 

"erosion" means the wearing away of the land surface by wind or water. Erosion occurs 

naturally from weather or runoff but can be intensified by land clearing practices related to farming, 

residential or industrial development, road building, or timber cutting; 

"impervious surface" means a hard surface area which either prevents or retards the entry of 

water into the soil mantle as under natural conditions prior to development, and/or a hard surface 

area which causes water to run off the surface in greater quantities or at an increased rate of flow 

from the flow present under natural conditions prior to development; 

"natural condition" means any physical, chemical, biological, or radiological condition 

existinq in a waterbody before any human-caused influence on, discharge to, or addition of 

material to, the waterbody; 

"non-point source" means a source of pollution other than a point source; 

"point source" means a discernible, confined, discrete conveyance, including a pipe, ditch, 

channel, tunnel, conduit, well, container, rolling stock, or vessel or other floating craft, from which 

pollutants are or could be discharged; 

"pollution" means the contamination or altering of waters, land or subsurface land of the 

state in a manner which creates a nuisance or makes waters, land or subsurface land unclean, or 

noxious, or impure, or unfit so that they are actually or potentially harmful or detrimental or injurious 

to public health, safety or welfare, to domestic, commercial, industrial, or recreational use, or to 

livestock, wild animals, bird, fish, or other aquatic life; 
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"residues" means floating solids, debris, sludge, deposits, foam, scum, or any other material 

or substance remaining in a waterbody as a result of direct or nearby human activity; 

"sediment" means solid material of organic or mineral origin that is transported by, 
suspended in, or deposited from water and includes chemical and biochemical precipitates and 

organic material such as humus; 

"sedimentation" means the gravitational settling of suspended solids; 

"settleable solids" means solid material of organic or mineral origin that is transported by 

and deposited from water, as measured by the volumetric Imhoff cone method and at the method 

detection limits specified in method 2540(F), Standard Methods for the Examination of Water and 
Wastewater, 18th edition (1992); 

"sheen" means an iridescent appearance on the water surface; 

"spawning" means the process of producing, emitting, or depositing eggs, sperm, seed, 

germ, larvae, young, or juveniles, especially in large numbers, by aquatic life; 

"TMDL" means total maximum daily load; 

"TNFR" means total nonfilterable residue; 

"turbidity" means an expression of the optical property that causes light to be scattered and 
absorbed rather than transmitted in straight lines through a water sample; turbidity in water is 

caused by the presence of suspended matter such as clay, silt, finely divided organic and inorganic 

matter, plankton, and other microscopic organisms; 

"water quality criteria" is an element of a state water quality standard, composed of a 

pollutant concentration or level, or narrative statement that represents a quality of water that 
supports a particular use; 

"water quality standard" means a law or regulation that consists of the beneficial designated 

use of a watarbody, the numeric and narrative water quality criteria that are necessary to the protect 

the uses of that particular waterbody, and an antidegradation statement; 

"watershed" refers to a geographic area in which water, sediments, and dissolved materials 

drain to a common outlet such as a larger river, lake, underground water, or ocean; 
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"wildlife" means all species of mammals, birds, reptiles, and amphibians; 
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Appendix C SOURCE-SPECIFIC CONlROlS 

~ 
Juneau Ready Mix Stockpile C-2
 
RSH Retention Basin C-4
 

Goldbelt Upper Sediment Pond C-6
 

Goldbelt Sidecast Area C-B
 

Haul Road Surface and Embankments C-10
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Source Juneau Ready Mix Stockpile 

Affected Waterbody Lemon Creek 

A{fi!ctedReach Lower reach downstream of Glacier Highway below stockpile. 

Description This potential source of sediment is stockpiled material on the southern bank of lower 

Lemon Creek. The material consists of primarily processed sand, although there are other, coarser 

as well as finer materials present. The northern side of the mound is sloped at a relatively steep 

angle and encroaches on the bank of Lemon Creek. 

Sources ofSediment and Turbidity Because the surface of the stockpile is comprised primarily of 

sand and coarser materials, sediment yield as a result of stormwater runoff is likely small. Due to 

the relatively steep, unconsolidated nature of the slope, however, there is some potential for 

coarser sediments to be physically dislodged and deposited in the creek, or to be eroded from the 

toe of the pile. Stockpiled materials that find their way into the creek are less likely to contribute to 

the suspended sediment load and in-stream turbidity, than they are to affect the bedload and bed 
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composition. 

Sediment and Turbidity Loading Contribution No stormwater runoff from the embankment was 

observed during the study period, and no monitoring data are available. Sediment contributions, 

consequently, had to be estimated using best professional jUdgment based on observations of the 

type of material present both within the stockpile, and within the stream below the stockpile. Both 

total suspended settleable solids loads were estimated at less than 0.01 tons per day. 

PHASE 1 Control Measures PHASE 1 control measures will be implemented in accordance with 

the implementation plan, along with monitoring to determine their effectiveness in achieving load 

reductions and water quality improvements. 

1. Reduce the potential for materials to reach the creek by constructing a terrace between the 

stockpue and the creek. The terrace should be end sloped towards the remaining stockpile to 

capture any runoff or dislodged materials. 

2. Establish a stable, vegetated stream bank below the constructed terrace. This condition will 

likely result if the stream bank is graded to a stable slope and left undisturbed. PHASE 2 measures 

may be required if a stable condition has not been achieved in the time frame set out in the 

implementation plan. 

PHASE 2 Control Measures PHASE 2 measures will be implemented in accordance with the 

implementation plan if PHASE 1 measures are ineffective in meeting target load reductions, or if 

load allocations need to be reduced to meet quantifiable end-points and water quality standards. 

1. If the streambank does not re-vegetate naturally, use additional measures to re-vegetate the 

slope, such as use of jute malting, and planting grass, alders or conifers. 

Source Target Load Reduction PHASE 1 controls are projected to essentially eliminate the 

stockpile as a source of total suspended solids, turbidity and settleable solids. A 70 percent 

reduction in total suspended solids and a 100 percent reduction in settleable solids are targeted. 

Load Allocation A total of 0.003 tons total suspended solids per day and no settleable solids are 

allocated to this source. 
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Souroe RSH RetentionBasin 

Affected Waterbody Lemon Creek 

AjfectedlWach Lemon Creek below the correctional facility and culvert discharge. 

Description This retention basin is located below a gravel processing operation. At the time of the 

field surveys, there was no discharge to the basin, although surface runoff from the surrounding 
area is channeled through the basin. The basin is formed by the road embankment on one side 

and a culvert under the road serves as an outlet to Lemon Creek. At the time of the inspection, the 

basin had been filled to the elevation of the culvert, and afforded little retention capacity, though it 

appeared to be functioning somewhat as a vegetative filter. 

Sources ofSediment and Turbidity While no sedimentdischargewas observed, there is potential 

for erosion of exposed soils and stormwater transport of sediments to the basin and the creek 

during significant rain events. 

Sediment and Turbidity Loading Contribution No stormwater runoff through the retention basin 
was observed during the study period, and no monitoring data are available. Sediment 

contributions, consequently, had to be estimated using best professional judgment based on 

observations of the types of material present in the basin and its drainage area. Both total 

suspended settleable solids loads were estimated at less than 0.01 tons per day. 

PHASE 1 Control Measures PHASE 1 control measures will be implemented in accordance with 
the implementation plan, along with monitoring to determine their effectiveness in achieving load 

reductions and water quality improvements. 

1. Maintain storage and retention capacity by periodically removing deposited materials from 

the bottom of the basin. 

PHASE 2 Control Measures PHASE 2 measures will be implemented in accordance with the 

implementation plan if PHASE 1 measures are ineffective in meeting target load reductions, or if 

load allocations need to be reduced to meet quantifiable end-points and water quality standards. 

1. Because the pond is a temporary feature, no long-term, PHASE 2 control measures are 

specified. 
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Source Target Load Reduction The pond is expected to be effective in removing essentially all 

settleable solids, and the vast majority of suspended solids. Target source load reductions are 70 

percent of the total suspended solids, and 100 percent of the settleable solids. 

Load Allocation A total of 0.003 tons total suspended solids per day and no settleable solids are 

allocated to this source. 
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Source Goldbelt Upper SedimentPond 

Affected Waterbody Lemon Creek 

Affreted&aeh Upper Lemon Creek below the culvert discharge. 

Description Most of the stormwater runoff from the gravel operations on Goldbelt property is 

directed to a large sediment pond between the haul road and Lemon Creek. Stormwater collected 

in the pond percolates into the underlying gravels. Stormwater runoff from the northern-most end 

of the present operations above the road, however, is conveyed via a roadside ditch to a smaller 

sediment pond next to the haul road with a culvert outlet to Lemon Creek. The roadside ditch is 

comprised of a mix of sand and gravel. Fines are periodically removed from the pond. 

Sources ofSediment and Turbidity Because the drainage area is a relatively porous sand and 

gravel deposit, the ratio of runoff to infiltration is low. Nevertheless, the pond appears somewhat 

undersized, and during significant rainfall events, the pond would afford little retention time, and 

settling efficiency would likely be small. 
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Sediment and Turbidity Loading Contribution No storrnwater runoff through the retention basin 

was observed during the study period, and no monitoring data are available. Sediment 

contributions, consequently, had to be estimated using best professional [udqment based on 

observations of the types of material present in the basin and its drainage area. Both total 
suspended settleable solids loads were estimated at less than 0.01 tons per day. 

PHASE 1 Control Measures PHASE 1 control measures will be implemented in accordance with 

the implementation plan, along with monitoring to determine their effectiveness in achieving load 

reductions and water quality improvements. 

1. Redirect as much of the current flow to the pond as possible to the lower, main settling pond. 

2. Increase the size of the settling pond as much as possible without creating steep, unstable 

slopes around the pond. Stockpile removed fines at another location upstream of the pond (so that 

they do not encroach on the pond). 

3. Establish a series of silt dikes in the ditch upstream of the pond to remove coarser 

suspended materials upstream of the pond. This should serve to reduce the frequency of need for 

pond maintenance (though it will require additional removal of materials from the ditch). 

PHASE 2 Control Measures PHASE 2 measures will be implemented in accordance with the 

implementation plan if PHASE 1 measures are ineffective in meeting target load reductions, or if 
load allocations need to be reduced to meet quantifiable end-points and water quality standards. 

1. Additional measures as may be required. (No specific measures could be identified.) 

Source Target Load Reduction The pond is expected to be effective in removing essentially all 

settleable solids, and the vast majority of suspended solids. Target source load reductions are 70 

percent of the total suspended solids, and 100 percent of the settleable solids. 

Load Allocation A total of 0.003 tons total suspended solids per day and no settleable solids are 
allocated to this source. 
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Source Goldbelt Sidecast Area 

Affected WaterOOdy Lemon Creek 

Affected&ach Mid Lemon Creek below the slope. 

Description This area is an embankment formed by sidecasting overburden from gravel and rock 

quarry operations. The slope begins at the edge of a rock quarry and descends at a steep vertical 

angle for a distance of approximately 150 feet to its toe near the right bank of Lemon Creek. A 

band of alders a few tens of feet wide separates the toe from the stream. Much of the slope is not 

currently vegetated, and exposed materials consist of primarily silts and fine sands. 

Sources of Sediment and Turbidity There is evidence of erosion from the unvegetated, steep 

slope. Eroded material is also present at the toe of the slope. Stormwater runoff from the slope 

appears to drain to a small pond formed near the toe, and does not presently appear to enter the 

creek channel directly under tess-than-Ilood-tlow conditions. Flood flows, however, could carry 

deposited materials downstream. 
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A first attempt to seed the slope in grass was made in 1994. Seed was applied late in the season. 

While partially successful, particularly on the more level surfaces, it may have been too late in the 

year for the more steeply sloped areas. 

Long-term plans call for removing the overburden materials as rock is mined from the hillside. 

Sediment and Turbidity Loading Contribution No stormwater runoff from the embankmentwas 

observed during the study period, and no monitoring data are available. Sediment and turbidity 

contributions, consequently, were first estimated using the Universal Soil Loss Equation which 

yielded very high erosion rates due to the steepness of the slope. Source loads were 

sUbsequently modified using best professional judgment to more realistically reflect the observed 

erosion, to add a delivery ratio, and to reflect suspended and settleable fractions. In this way, both 
total suspended settleable solids loads were estimated at less than 0.01 tons per day. 

PHASE 1 Control Measures PHASE 1 control measures will be implemented in accordance with 

the implementation plan, along with monitoring to determine their effectiveness in achieving load 

reductions and water quality improvements. 

1. Establish a soil cover by seeding the slope in grass. 

2. Stabilize the slope by establishing alder growth. Planting will be required if alder growth 

does not occur naturally. 

PHASE 2 Control Measures PHASE 2 measures will be implemented in accordance with the 

implementation plan if PHASE 1 measures are ineffective in meeting target load reductions, or if 

load allocations need to be reduced to meet quantifiable end-points and water quality standards. 

1. Additional measures to reduce surface erosion and to stabilize the slope if required. 

Source Target Load Reduction Control measures are anticipated to be effective in removing 

essentially all settleable solids, and the vast majority of suspended solids. Target source load 

reductions are 70 percent of the total suspended solids, and 100 percent of the settleable solids. 

Load Allocation A total of 0.003 tons total suspended solids per day and no setlleable solids are 

allocated to this source. 
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Source Haul Road Surface and Embankments 

A/1i!:cfed Waterbody Lemon Creek 

Affected Reach Lemon Creek below gorge and downstream. 

Description The gravel-surfaced haul road runs for a distance of approximately two miles from its 

beginning as an extension of Anka Street near COSTCO to a deadend on Goldbelt property. The 

road generally parallels the creek, crossing it once just north of the gorge and again near its 

western end. The distance from the road to the creek varies from as much as more than a 

thousand feet in some places to as little as a few feet in others. Where the creek exits the gorge, 

the haul road skirts the hillside above, and an unstable embankment drops steeply to an active cut 

bank below. 
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Sources ofSediment and Turbidity Sedimentsources includethe haul road surface and unstable 
slopes primarily below the gorge. Gravel road surfaces are known sources of sediment, and 

sediment contribution from logging roads has been the subject of considerable study. Those 

studies suggest that sediment contribution is far greatest during road construction, and decreases 

thereafter (Megahan, 1980). Once a logging road is constructed, road cuts and fills are typically the 

largest sources of sediment (Swift,1984), although the road surfacing has an impact. Sections of 
the haul road appear to contain a significant fraction of fines available for transport by stormwater 

runoff. 

Two mechanisms are at work to introduce sediment from the unstable embankments below the 
gorge into the creek: Rainfall runoff from the embankment will carry sediments down the steep 

slope to the creek. Particles physically dislodged from the face of the embankment by means other 
than rainfall -- such as vibration from truck traffic or falling rock -- will enter the creek. At the same 

time, active erosion of the cut bank by the creek serves to maintain the embankment in a 

destabilized state. Both fine and coarse sediments are present and may contribute to both wash 
loads, as well as affect the streambed composition. 

Sediment and Turbidity Loading Contribution No stormwater runoff from the haul road or its 
embankments was observed during the study period, and no monitoring data are available. 

Sediment and turbidity contributions for embankment areas, consequently, were first estimated 

using the Universal Soil Loss Equation which yielded very high erosion rates due to the steepness 

of the slopes. Source loads were subsequently calculated by using a published sediment yield for 

construction land use activities which was deemed to be representative of the exposed surface and 

embankments. In this way, source loads were estimated at 0.2 tons per day total suspended solids 
and 0.18 tons per day settleable solids. 

PHASE 1 Control Measures No PHASE 1 control measures could be identified. See the 

following discussion of PHASE 2 measures. 

PHASE 2 Control Measures In this particular case, controlling the source is more difficult than in 

many of the other cases. Because some of the embankment areas below the gorge are very steep 

and unstable, and because the creek is actively working to undermine the toe of the embankment 

in some spots, there is little that can be done short of moving the road away from the creek to allow 

for a more gradual slope from the road to the creek. None of the conventional controls -- seeding 

with or without the use of jute matting, terracing, armoring -- holds much promise as long as the 

creek continues to undermine the toe, and the embankment materials continue to slough into the 
stream. Moving the road away from the slope would involve removing massive amounts of rock 

from the upper hillside, and involves property issues. In the short term, the magnitude of the 
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problem is probably not commensurate with the complexity and expense of available solutions. 

While little can be done in the short term to control erosion of the embankment, there is more 

potential in the long term. The property owner is seeking to mine rock from the hillside which would 

allow the road alignment to be shifted away from the creek, and a more gende embankment grade 

established. There may be potential to address property issues through land trades. The 

implementation plan acknowledges the complexity and longer term time scale of the following 

PHASE 2 control measure. 

PHASE 2 measures will include the following: 

1. Stabilize the exposed embankment areas below the gorge by shifting the road alignment to 
the south and establishing an embankment slope of 1.5:1 or less, providing short-term post

construction erosion control by seeding the slope in grass or other effective means, and thereafter 

leaving the slope undisturbed allowing the slope to re-vegetate in native cover. 

2. Surfacing the road up to the gorge in crusher run gravel or other material to reduce the 

amount of fines available for transport. 

Source Target Load Reduction Control measures are anticipated to be effective in removing 
essentially all settleable solids, and the vast majority of suspended solids. Target source load 

reductions are 70 percent of the total suspended solids, and 100 percent of the settleable solids. 

Load Allocation A total of 0.04 tons total suspended solids per day and no settleable solids are 
allocated to this source. 
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Appendix D AVAILABLE MONITORING DATA 

Copies of the flow and solids data used in this analysis are contained within this Appendix. 
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Source: Williams, R, Juneau Streams, A Water Quality Study, 1993 

The table below was taken from the Juneau Streams document. The sampling site was 
located on the north bank of Lemon Creed about 150 feet below the Old Glacier Highway 
bridge. 

Table 7. Lemon Creek data. 

Parameter Units Criteria Date Results Date Results Date Results 

Dissolved 0. mg/L >7 2/19/91 12.4 5/7/91 12.8 9/9/91 12.2 

Temperature o Celsius ~ 20 2/19/91 2 5/7/91 6 9/9/91 5 

pH - 6.5·9.0 2/19/91 6.17 5/7/91 7.57 9/9/91 7.34 

Conductivity ~S/cm 25"C - 2/19/91 127 5/7/91 57 9/9/91 29 

Turbidity NTU's Amb.+ 25 2/19/91 1.2 5/7/91 2.9 9/9/91 45 

Alkalinity mg/L CaCO, - 2/19/91 27.4 5/7/91 15.3 9/9/91 6.6 

Arsenic ~g/L ~O 2/19/91 < 2.1 5/7/91 < 2.1 9/9/91 6.7 

Barium "g/L ~1000 2/19/91 41 5/7/91 31 . 9/9/91 100 

Cadmium ~g/L ~10* 2/19/91 < 0.2 5/7/91 0.19 9/9/91 3.9 

Chromium ~g/L ~O* 2/19/91 < 1.7 5/7/91 1.7 9/9/91 44 

Lead ~g/L ~O* 2/19/91 < 1.0 5/7/91 < 1.0 9/9/91 2.3 

Selenium ~g/L ~10 2/19/91 < 1.3 5/7/91 < 1.3 9/9/91 < 1.30 

Silver ~g/L ~0.12 2/19/91 < 3.10 5/7/91 < 0.31 9/9/91 0.5 

Mercury ~g/L sO.012 2/19/91 < 0.11 5/7/91 < 0.11 9/9/91 < 0.11 

TDS mg/L -soo 2/19/91 79 5/7/91 51 9/5/91 31 

TSS mg/L - 2/19/91 < 11 5/7/91 < 11 9/5/91 97.6 

VOC ~g/L s10 Totai 2/19/91 < 1.0 5/6/91 < 1.0 9/9/91 < 1.0 

MCEO mg/L - 2/19/91 < 1.0 . - 9/9/91 n.a. 

Nitrates Ilg/L ~10,000 2/19/91 < 50 5/30/91 < 120 9/9/91 97 

MCEO = Methylene Chloride Extractable Organics 
< ## = Less than the Method Detection Limit value indicated by the ##. 
* = Drinking water standards' maximum contaminate limit. 

D-2
 



Source: Department of Environmental Conservation, Lemon Creek TMDL Study 
Total suspended solids(TSSI and turbidity 

DEC collected samples from upper and lower Lemon Creek between July 14 and 20, 1995 
which were analyzed for total suspended solids(TSS) and turbidity. In the table LC stands 
for Lemon Creek, U stands for upper station, and L stands for lower station. (ie: 3 LC - U 
means that is the third sample in sequence that was taken at the upper station of Lemon 
Creek). Where there is no U or L designation it defaults to the lower station. 
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9S1180	 31 t.C~L
 

Turbidity 2' N'l'U
 

951.Hll	 33 I.e-I.
 
Total suspended So11ds 32 mg/l
 
Turbidi~y 27 N'I'tJ
 

3!U1B.2.	 33 toC-L
 
Total Suep~nded Solida n mg/l

'l'urbidity 2' NTU
 

951183	 34 LC"r.
 
'l'o"tal Suspended Solids 30 mg/l
 
T\l.rbidit.y 2' NTU
 

9S1le4	 35 LC-L
 
Total Suspended Solids 3. mg/l
 
Turbi..:iit.y 24 NTU
 

,951185	 3' r.c~L
 
Total Suspended Solido 49 rng/l
 
Turbidity 31 N'l'U
 

9!)1186	 3i LC-L
 
Total Suspended Sclids 59 mg/l
,.Turbidity	 N'l'U 

951197	 38 Le-I.
 
Total Suspended Solids 54 "",11
 
Turbidity 31 N'l'U
 

951108	 39 !Ie-I.
 
Total SUapended SolidB 47 mg/l
 
Turbid-icy 31 NT'J
 

9511a 9	 40 I.e-I.
 
Tot.al. Suspended Solids 4C mg/~
 
';;\I.rhidity 2. NTIJ
 

951190	 41 LC-L
 
Tot.al Suspended Solids 41 ~g/l
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Tur:biOity 33 NTU
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Toeal Suspended solids 4. "'9/1

TUrbidity ]2 JlITU
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Total Suspend.ed. Solids 43 mg/l
 
Turbidity 32 NTU
 

951~O~	 7 I.C·U
 
Total Suspended Solids 40 ",gil
 
Turbidity " NT[)
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Total Suspended Solids: 3. ",gil
 
Turbid:ity 31 NTU
 

951205	 9 :r.C-U
 
To~al Suspended Sol.ids 36 mg/l
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Tu:r:!J.idi!:y 2. NTU
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Total Suspended Solids 37 mgll
 
T\.1.-bidi:y 27 NTU
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Tot~l Suspended Solids 4. mg/l
 
T".u:bidity 26 NTIl
 

9§1209	 13 LC"U
 
Total 3uspended Solids 66 mg/l
 
'l'urbidi try 36 Iml
 

g5121D	 loll lfC-U
 
Tot.al Suspended Solldfl .s mg/l
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Turbidity 3. NTU
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Total suspended Solids 55 mg/1

Turbidity 31 N'I'U
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Total suspended Solids 58 mg/l
 
Turbidity 29 NTU
 

951213	 11 liC-U
 
Total Suspended Solid!! 49 mg/l

Turbidity 28 NTU
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23 NT1:l 

3. mg/1 
22 N'l'U 

44	 mg/l 

0-11 
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951091	 10 toe
 
Turbidity 22 NTIJ
 

951098	 11 toC
 
Tota~ Suspended Solid~ 40 "'9/1

Tu.rbidity 23 NTU
 

951099	 12 "c
 
Toeal SUspended Solids .0 mg/l

Turbidity 23 NTU
 

951100	 13 LC
 
Tot.al Suspended Solids 41 mg/l

Turbidity 28 NTU
 

g!i11Cl	 14 I.C
 
Total s~spended Solids 3' mg/1

Turbidit.y 30 NTU
 

gS1102	 15 LC
 
Total suspended Solids 33 mg!:'
Turbidity 32 NTU
 

951103	 1; toC
 
Total suspended Bolida rng/l

Turbidity "31 NTU
 

951104	 17 LC
 
Tot-al S1J.spended Solids 2. mg/l

Turbidi:::)' 03 NT!]
 

951105	 18 I.C
 
Total Suspended SOlide 2. mg/l
 
Turbidity 27 NTU
 

951106	 UI.c
 
Total SU.epended Solids 23 mg/l
 
Turbidity 30 NTO
 

iSl107	 :Z(J LC
 
1'¢t.al Suspended Solidlil es "'9/1
 

(cor.tir.'l.:.edl 
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951107	 ~(1 I.e ,.Turbidit.y	 NTU 

951108	 21 LC
 
Total Suspended Sol::'ds mg/l
 
Turbidity 39 NTU
 

95110.	 2~ LC
 
Total Suspended SolidB 100 mgl1

Turbidity 55 NT1J
 

951110	 ., 1.'"
 
Tot.a~ Suspended SoEds 120 mg/!.
 
T\lrbidi1:.y SO NTU
 

9511~~	 11 VC-L
 
Total S....epended Solids ND mgl1
 
Tu.rbidi.ty 9.1 N'I'U
 

9.sJ.~~2	 12 ve.. t
 
'l'ot.al Suspended Solids ND mg/l
 
TllTbidity 5.7 mu
 

9511131	 13 VC~L.
 

Tota.l suspended Solids ;;0 lUg/l
 
"I....l.r):Jidity OS NTU
 

95111.'"	 14 VC-L
 
Total Suspended Solids 24 mg/l
 
Tur:Pidity 3' mu
 

951115	 is VC-L
 
Total Su~pendeci Solids NO "gil

Turl:lidity 12 !ITO
 

's11lG	 16 VC-L
 
Tot-a! Suspended Solid$ 22 ms/1
 
lfurbidiey 18 N'l'U
 

1" VC4ll.951117 
Total Suspended Solids • ""1/1 

:COI'\tinued} 

0-13 



Source: U.S.G.S. flow data, .3 miles north of the confluence of Canyon Creek, 1951 ~ 
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UNITED STATES DE{>JltRTM:E:!'IT OP THE I"NTERIOR - GEOLOGICAL SURVEY - ALASKk DISTRICT o6/26.;-g 5 

STATION NUM:BEl'l 15.(52001) L-EMON C NR JmlB.II.U M< STREJoc"f SOURCE AGENCY USGS 
LATITUDE 582330 LONGITUDE 1342515 DRAINAGE AREA 12.10 DATUM 6'S0.tHl STATE 02 COUNTY 11D 

DISCHARGE:. CUEIC FEST PER SECOND, WATER YEAR OC'f{JBER 195-D TO SEPTEMB~R 1951 
DAlLY MEAN VALUES 

DAX =, NOV COC J," '>R MAY J"" 'UC AUG SEP"" '" 
1 --- --- --- --- --- --- --- ED ee i 
2 --- --- --- --- --- --- 48< no 
1 --- --- --- --- --- m -ns 
4 --- --- --- --- --- --- ~O9 48<, --- --- --- --- --- aaa SU 

s --- --- --- --- --- --- m S25 
'r --- --- --- --- --- --- --- m "0 
e --- --- --- --- --- 342 <C,, --- --- --- --- --- --- ''4 on 

1D --- --- --- --- --- --- 49C J,B 

11 --- --- --- --- --- 50E: -:'13 
ia --- --- --- --- --- --- --- 457 avs 
13 --- --- --- --- --- --- ~90> 543 
H --- --- --- --- --- --- 613 
1S --- --- --- --- --- --- --- '31 '"41 S. 

--- --- --- --- --- --- H' 496. 
11 azo 
ra --- --- --- --- --- He 
" --- --- --- --- --- --- sea 

i s --- --- --- --- --- 32D '" 
,.. 219zo --- --- --- --- --- --- 451 '" 

~ --- --
;e. ~'T9'" 

---

n~ 
"n --- --- --- --- --- '" 

--- --- --- --- --- 10'" --- --- --- --- --- --- 513 152"as --- --- --- --- --- are '" 
as --- --- --- --- 100 

--- --- --- --- 2'95 " "as --- --- --- 116 " 
as --- --- --- --- --- 45! "n 
10 --- --- --- :'-"58 sz 
31 --- --- --- -- '" 

TOTAL --- --- --- --- --- 12601 1::0iD 
MEAN --- --- --- --- <D' ,,,9 
'AX --- --- --- --- --- --- 713 720 
,IN --- --- --- --- --- --- --

--- --- 24990AC-FT --- --- --- '" 2] 9,,0" 
CFSM - -- --- --- --- --- --- 33. e J'J.5 
IN. --- --- --- --- --- --- --- :>8.74 34. C3 

STATISTICS OF MOOTH.LY MENI DATA FOR WATER YEARS 1951 1951, BY WATER YEAR (I-IY\ 

>01 lB • .,. 5.00 i . so 1. 00 1. 50 7.00 H.O rsa :>to 3B3 eas "''''' 
""" >01 lB.9 s .M 1.50 1. 00 i . 50 7 .oe 47.0 1SS :'10 3B3 429 

1"'1 1951 19'51 19"51 1951 1951 !951 1951 195i i951 1951 1951 H51 
MlIl >0, IS.9 5.00 1. 50 1.00 1- so -'7.(1) 47 • 0 15' j i o 3S3 429 
1"'1 USl 1')51 1951 19S1 1"951 19'51 1951 1951 ; 951 ] 951 1951 USi 

STATISTICS COMPU,"[2~ BY' HRS;':TTZ DATE: 10/0';,(1991 N!': 09 ,:,4C 



uNITED STATES DEPARTMENT OF '1'lJE Hl'ER!OR _ GEOLO:;rCA-L SURVEY _ ALJlSK~. <lISTRIC'! 1)6/26/9S 

S'tATLON NUl-mER 150S2~OO LEMON C NR JUNE"'U All: STREAM SOURCE AGENC'i USGS 
LATITUDE 582330 L.ONGI'l'UDE 13420.15 DRAUlA-3E JlRE1l. 12 .m DA'TlJM 6S0.0D STATE 02 COUNTY 110 

DiSCH"'RGE:, CtlBIC PEE'!' PER SEca'D. WATER YEAR OC70EER 1'=151 '1'0 SEPTEMBER ~952 

DAILY M::~ VA~UES 

D" OCT "0" m, MAR 11}O.'i JU" JoC ,"0 m'" '" '" 
25 5.D LC i 5 40 are 29B 002 

, 5 "55 ae 5.0 0.0 i s t.c 16 285 543 
, S '"' " 'SO 
, S5J 63 5.D 0.0 t 5 "I. C "en 53 112 sao 
, 570 5.0 LC J 5 "I. C' '"40 no 29B 26~" .. 5.0 0.; 1 0 J 5 .0 co i ns " 2" asa'" '" 

6 , 5ass 70 5 0 0.0 5 7.0 40 40 aze 309 243 
7 m 50 5 0 0.5 0.0 5 ., 35-'1. 123 

,8 m ao 5 0 , S 1.0 :..s 7.0 '"so 16" o s m m
 
m 10 5 0 i 5 1.0 .5 7.0 eo 3SO 3<2
 

, : 10 158" lS< 28S '"
 
'" 

18J 10 5 0 1.5 .0 • 5 7.0 " 11(, 

i i ;0 5 0 1 . 5 0 t . 5 J 0 z i s no zsz lOS'" 10 5 0 1.5 i 0 5 7.(-' ec " zi s m 137

'? lj" '" 10 5 0 , S :.5 eo '"m 126 630i as 0 J.O ;<12 
H 93 i c 5 0 i S 1.0 5 J.C m rao 14 ISO 

'-J OS J2 i c 5.0 LS .0 5 7.0 eo" He '"on m 748 

rs ss 0 5 0 , S 0 5 J.O i as 316 )62 
n 52 0 s 0 u · .0 5 J.O " >50 ~82 '06 '" 
re 0 1 .S .0 J. 5 .(, '"su m 692 '" , 0 

, 0i s " 0 5 0 U · 0 i :. en m 2B2 en 
20 " 6.0 5 0 U .0 l 5 J.O en 202 276 lOS '"2B5 

'" '" 
" 

" 32 , 0 5 0 1 . ~ 1 • (I , 5 J 0 en 205 see S3J 
22 29 , S 0 1.5 0 , , 0 en see 425 '" 0 5 191 35< 
ar 27 an 5.0 , S 0 S 0 m a-s J8S JH 

27 S 0 S 0 OS 0 5 7. (I "eu 197 aae zss 615-2" , 027 5 0 U 0 5 J.O 193 289 aas 720" " 
as aa 6 0 s D , S 1.0 , 5 0 179 302 aio 
27 ai , , S 0 , s .0 :.5 /.0 " m '" 5;0 33B 
28 28 6 0 5 0 , S 1.0 · . S ,. (I "n '" aaa .8< sso 
22 19 S 0 1.5 0 '" 2896 , · 5 J.O H7 123 aea 
30 19 6 0 5 0 1.5 ~. S 7.(1 98 226 271 '"m esc 
13 19 --- 5 0 , 5 .5 52 298 422 

rorxt. 3127 569..(10 15-5.0 H S 29.0 46.5 211).0 1458 4713 961': 11'&615- 1286'1 
MEAN 18.9 5.00 LSO l,-GO 1. 50 7.00 47 .0 3>8 330 183'" 70 5-.0 o.S La "1.0 20 Be '" MAr. i . s 117 m lHD 
H1N '"19 6.0 5-.() LS 0.0 :.5 7. (I so aca 210 
AC_<T 621;0 113(10 m 52 "58 ,2 m 2890 9190" 19070 :ns~o 2553C 
CfSM 8 ..34 1.515- .<1 .12 · n8 ia 5' 3 9B 13 _(I 25.6 :n.6 35.5
HL 9. ei 1. 7S .48 .34 na OS 4.a 14.55 29. '0.6 36.4B 39.56 

'" 
" 

STA'1'lS1'IcS OF I..;OtlTHLY MEAN DATA Fall "WATER I'E.>'RS 1951 1952, BY WAT"R '(EAR [>"Y) 

ME~.!"l 225 .01].s 7 _50 J .25- .48 L50 9. ~D Ill. 0 234 378 ", 093 
",x l50 66.9 HI. 0 ). 00 .oc 1. SCi H.O 115 no '" ~ 29 
!WYI 1952 1952 1952 1952 9S~ 1951 19'>:<- 952 10;.",2 ] 952 19'52 1951 
MIN 301 lB.9 5.00 1. 5L: .00 1. 51) 7.00 310 J5' 

'" 
'"0 'S' 

1~1 H51 1~51 19S1 1951 95, 1951 19'>1 195, 1951 '" 195219'51". 
SUMNARY S'l'ATIS1':CS FOR 1 IJoS2 W~.T!::R YEAR WATER YEARS 1951 195~ 

At>.:tlUAL 'j',')'J'AL ';;1722. c 



00 

1INNUAL MEAN en en 
HlGHEST ANNUAL MEAN en :.951 
LOWES'!' ANNUAr.. MEAN 122 1951 
HlGH:E:ST DAlLY MEAN 14BO Sep 14 i-tec Se., 14 1951 
WWES']' DA1L Y MEAN I a ree I 1.0 ee» 1 195) 
ANNUAL SEVEN-DAY MWIMtlM 1.0 "b I 1.0 ser 1 1951 
ANimAL ~UNOF< Ille-ITJ SS710 88520 
ANNUAL RUNOFf" (CFSM) 10 I 10 _1 
IINNUAL RUNOFF (rNCHESl 137 49 In 2! 
10 PER-cENT EXCEEDS 159 m 
50 PER-cENT EXCEEDS 26 40 
90 1'ERCEH'T' EXCEEDS I 5 1-5 

ST'ATI.9T1CS C,')MPUTE:D BY: HRSE:lTZ DATE: 10(0911991 AT: 09:-46:0~ 

~ 

-, 



UfJJ'1'2D STATES DEPARTMENT Of T'H.E INrERlOl'l - GEOLOOICAIo SURV£Y ALAS]','" DLSTRICT 06/2<'(95 

ST~rrON NUMBEP 15052000 LEMCN C NR JUNEAU AX STREi'Jol SOURCE AGENCY USGS 
LATiTUDE 582330 LONGITUDE D42515 DRAlNAGE MtEA 12.10 DATUM 6500.00 STATE 02 CO'JNTY 1 H! 

iHSCHJ\RGE. CUBIC FEET PER SECON{J, WjI,TER YEAR QCl'CBER 195-;/ TO SEPTEMBER 19"'03 
DAILY MEAN VALUES 

CAY OC, CEO OAN rsa M'R I~AY JUN JUL A:JG -SSP"~ '" 
H7 no t n J.O 2 0 L5 ia no 'OS 30; 'OS 

'5S10 asr 10 3 c 2. a L5 " 366 2'92 3>3 
150 10 3 a 2.0 L5 11" so m'" aos 354 4e.S'"rst lot 00 1 0 a. a L5 11 55 2S4 m 402 eia 

'" ae 00 3 0 z, a 1.5- 12 55 2H 24] 457 o. 
3'il4 an iu 1 0 2 0 , s 12 50 m '60 4% 5" 
273 35 10 3 0 2 0 55 295 -nc 611 43J 

,B 223 105 io 3 a 2 a "r.s "ra 51 4S4 
.55 1400 JO 3 a a 0 269 SO, '"L5 52 '" '" 637 

000 ISO	 In 10 3 0 , 0.1 229 561 vso 344. 5 11"	 '" 
11 m os t a 30 , o L5 11 229 507 6085' 
11 23:' ss 10 3 0 1.'5 so aea 4'16 '" 

148 as 10 3 o a.u" " 130 225 us m'" '"1.5 13
" 14 10 3 0 2.0
14 190	 L5 32 no asa no 146(1 '"'30 
15 '48 22 10 3 0 2 0 1 5 J2 '05 '"0 si.a m'" 
" 
10 ,ao i n s 0 2.0 U 12 10' 6~2 '20 252 

m "zi 10 a 0 a.n 1 5 13 .05 '"", on 36T 
10 vas 10 10 1 0 2. a • 5 J2 226 '"119	 431 Hi'0'19 no 10 1 c a.o , 5 J2 152 226 502 ]27 
20 ees "J2 10 , o ,"0 1 5 12 24"8 392 296'" W'" 0, 21 ;;. m 30 2.C 1.5 12 lD 21)9 342 ciS,:> 20\3 

<D 22 110 " rc 3 o a·0 l.5 12 1S0 :;09 m 22B '5' 
23 215 "15 10 3 0 2.0 1.5 12 iea m H-4 100 rss 

3J 10 , 0 '.0 l.5 J2 '60 295 ]'ile 29t

~ 

H'" '5 '" 23 10 1 0 '.0 '.5 J2 171 DB '02 300 288'" 
26 05 to 3 0 2. n 1.5 13 195 H' HI 2::'2 102 

15' "21 JO 3 0 a 0 L5 J2 '02 OS' no 31S"zs 1030 0' 10 3 o 2 0 1.5 J2 m 441 J'5G 146 102 
as 865 rs 10 l 0 --- i 5 12 us Hl 96 -e. 
co 37~ t 5 10 ).0 1.5 12 ; 56 m '"m '"306 s 

'" 

" , 510 0 , --- 183 312 4SB'" 
T01AL 108-42.	 2008 310 93.0 56.0 45.5 360 1567 9305 13835 159'57 IDigl 

€-6.9 10.0 3.00 2.00 1.50 12.0 115 :n~ 515 358"'''' "0 
IO:;'{1 asr 10 3.0 2.0 1.5 12 263- 7~1 '" H60 74.1"'"	 3" 

Me" so 15 io H l.5 12 220 m 228 84 
21510 3980 '"' 92 voec" 1<\460 27440 21]00AC-FT 0J5 u, n1 114 3: 650 

CPSM 2(1,.9 5. S3 ,83 .25 .J2 .99 9.51 25.6 H.9 42.5 29.6."
HI". 33.33	 6. ~ 7 .95 .25 .14 loll 10 _9"7 2fLf) 42.54 49. C6 31.132." 
ST1ITISTfCS OF MQNrHL-Y r:EAN D1Il'/I, FOR .. /ITER YEARS 1'3'51 1951, BY WATER YEAR (WY: 

217 38.0 J.50 :2.25 1.00 1.50 "".50 81. 0 23 ~ m m m 
350 66.9 10.0 "3.00 LoO L5o- 12, (I us 311) 510. ..;29"'" 1952 H52 1952 1951 1951 1952 :952 1952 '" 

ME'" 
(II.'"{) 195"2 1952 1952 1951 
"W 10> If.9 5.130 1. SO 1-00 1.'50 7.00 47.0 158 '10 324 sae 
IWY; 1951 1951 B51 1951 1951 1951 1951 1951 19'51 U51 Jg53 19S3 

SUMMARY S'I-AT1S1'l-CS FOR 1952 CALENDAR YEIV'. FOR 1953 WATER rEA[=; WJ,TER YEARS 1951 1953 

jl,NN\Jl\L TOTAL	 54032 .0 67122.5 
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CJNITED STI',TES DEPARTMENT OF THE INTERIOR - GEOLOG1CAL SUliVE'i _ ALASKl> DISl'R;:Cl' OE126195 

LATITUDE 
STA'i'IOt< NlJME"ER 15052000 

582.>30 LOOGI1UDE 1J42515 
L-EMON c NR JUNEAU M STREAM SOURCE AcEtIC\' USGS 
DR1I1NACE AREA 12 ·10 DATUM 550.DO STATE. 02 COllNT'':' 110 

DISCHARGE.. cUBiC FEET PER SECOND, W)I,T"ER 'iEAll OCTOBEP. 1953 
D....ILy MEJ\}{ V....LUES 

'TO SSPT'EMBER 19'54 

D" OCT '" DOC JW F'B '" '" "" JiJN J'Ji... AUG '" 
3

•s 

3S 
50 

'" izo 
3H 

2B 
aa 
za 
ae 
za 

--
--

--
--
--
--
--

--

--
--
--

--
--
-- --

--
-- --

--

no 
n c 
340 
380 
270 

ras 
.He 
m 
asa 
296 

270 
aai 
200 
no 
m 

, 
't 
e, 

10 

4~ 3 
,2$

"0 
237 
255 

2B 
2B 
as 
ae 
2B 

-- --
--
--
--

--
--
--
--

--

--
--

--

--

--
--
--
--

--
--

300 
m
n"aca 
222 

310 
327 
m 
418 
'80 

'"3H 

'" 205 
255 

11 

"D 
H 
i s 

ava 
150 
140 
ilO 

92 

as 
2' 
2B 
28 
28 

--
--
--

--
--
--

--
--

--
--
--
--
--

--
--
--
--
--

--
--

-- :>22 
234 
255 

"e 
327 

355 
310 
32:7 
m 
3:;07 

105 
,88
"222 
228 
225 

0 
,:, 
~ 

16 
IT 
i e 
D 
20 

31 
za 
aa 
" 15 

,. 
" "J04 

'" 
,% 

'"HO 
m 
m 

28 
28 
25 
3' 
28 

ae 
ae 
ae 
zs 
zs 

--
--
--
--

--
--
--
--
--
--
--
--
--
--

--
--
--

--
--
--
--
--

--
--

--
--
--
--

--
--

--
--
--
--
--
--
--
--

--

--

'"m 
m 
330 
39J 

S2C" 
ESO 
540 

'"341 

2" 
zvs 
F' 
255 
300 

~H 

267 
234 
276 
aie 

i 75 
HO 
m 
110
t-O, 

',})O 
7"98 
720 
m 
,50 

ze 
27 
aa 
as 
30 
31 

418 
aas 
:4.4 
108 

80 
ss 

za 
2B 
2B 
28 
2' 

--
--
--
--
--
--

--
--
--

--
--
--

--
--
--
--
--
--

--
--
--
--

--
--

". 
391 
ns 
2e8 
2.07 
m 

355 
:181 
338 
'9' 
37 .. 
3(12 

s-s 
310 
215 
::4.[1: 
m 

~ 

e-. 

TOTAL 

"'''' "" '"i>.C-E'T 
CfSM 

" 

6US 
200 
59? 

J5 
12.270 

16. ~ 

19.02 

,<0 
2~. 0 

28 
38 

;'670 
2.31 
2.5[1: 

--
--
--
--
--

--
--

--
--
--

--
--
--
--

--

--
--

--
--

--
--
--
--

--

--

--

--
--

10721 
346 
650 
22:0 

2121[1 
n.E

32.% 

10043 
J.:24 
.1;18 

23' 
19920 
26.8 

30.88 

10141 
33>1 

::10-0 
no 

211110 
2?9 

31. 18 

STA71S';I:::S OF MONTHL, ~EAN Dil.TA FOR WATER YEARS ]951 1954, BY WATEf': ),E.'l.R (~f)'l 

REA!-l 

"'"H'/,I 
MlI-l 
1.."{1 

182 
}:'OG 

1 '952 
ta.e 
1 "954 

~7_ "9 
:11.8 
19'54 
18.9: 
1951 

15.1 
30.3 
195~ 

'5 . .00 
BS1 

3.33 
5_'00 
1954 
1. 50 
1951 

1. 74 
2.50 
1 g.'5~ 

1. Oil 
]951 

:. SO 
1. 50 
195) 
1.'50 
1"951 

7. 83 
12.0 
1952 
4..50 
t95,J; 

6S. B 
11S 

1952 
014. 4. 
1954 

z 0 
a n 

19 :2: 
I 8 

19 1 

373 

'"1 :;052 
110 

1951 

417 
SJ5 

1952 
3~4 

195.3

3-"4 
.:29 

1 '951 
290 

:'954 

SlIMMARY STATI£"'!'I"(:S WATER YEARS 1951 h954 

ANNUAL M!>1\.t>J 12' 



HI-GHEST /'\NlIlIAl.o MEAN UD tS54
LOWEST A,"I]'1UAL ~EAN 122 1951 
HIGHEST DAlLY I-lEM< 1480 se" 14 19501 
LOWEST DAILY MEAN 1.0 Fob I 1951 
1\NNUAL StvEN~D"'Y MiNIMUM 1.0 reb I 1951 
1INMlIAL RUNOFF IAC-PTl 'H4M 
ANNUAL RlJ~OFF [CFSH) 10.4
Al'mUAL RtJNOFF [rtKHES-l 14 t . 19 
1~ >,ERCENT EXCKEDS '" 5~ l'ERCENT EXCE:EDS 
9U PERCENT EXCEEDS "I., 

STATtS-TICS COMPUTED BY, liRSEITZ DATE: 10/09/1991 AT: 09,·\7,00

o 
to '"
 



mUTED STATES O:E:PA~TME:NT OF THE 1N'l"ERIOR - GEOL.OO1CAL- SURVEY - ,>,LASKA D1SrRICT OEon6i9"5 

ST1'lTiON NUMBER lSOS200~ I.EHON C ME<. JUNEAU AK STREi'.M SOURCE A-GENey USGS 
WI''l'lTIJDE SI>2330 LONGH'UOE: 1342515 DRAINAGE: ARE-A 12.10 DATUM 650-.00 STAn 02 CO::JNTY '-10 

DrSCH~RGE. CUSIC FEET PER SECOND. WATER 'fEAR -OCTOBER 1'154 TO SEPTEMEER 1955 
DAILY ME.:AN VALUES 

OC, "ON OAC FEB M" MM J"" ,JUL AUG ~"'" "'" '" 
5; , s 

, 
m s 5 t s ae m 379 svc
 

1 55 iaa "is s 5 a 5 , 5 • s " 50 2% m
 
55 J3C zc , t 5 ,• 5 " 50 '" 2067 510
, 5 S
 
55 23. 1) 5 5 '.5 t 5 , , " 50 371 21<;
 

s 55 2" 1) 5 5 a s , 5 " 46 m m '"
 
5 S 363 

a-o 
• 5 " 

55 'SO 1) 5 .5 z s 1.5 U 3f, l5' ISS zoz,, 55 '02 D 5 5 2 5 1.5 .. , " m 134 iaa 
, 5 

s 55 69 D 5 5 , , LS 4. s " )79- '" '"e 55 00 D , , t.S 4.5 " to." :n~ 

ronto 55 50 D s s 2 , , ; 4. , " '" m '" '"If!2" '" 
55 50 U 5 s a 5 L\ 4. s 21C ~9"5 535 2,0 

ra" '5 55 5 s 1 5 L\ " H8 ·:54 ;l8 270 
n n 1) " 5 s , s 1 5 ·, "23 no SO, 31746'
14 "66 38 1) s s a.s .5 • 5 as '" JTl '50 W 
15 100 aa 1) s s '5 1.5 • 5 ,DO roz m

• s " '" 
te 284 as 5.5 z ., 1.5 , 5 13e 107 26~ m 24C 

,14 25 " '.5 '.5 i 5 , 5 106 124 2{i~ 320 285"i s j 80 "as 5.5 2 s 1.5 '.5 102 138 270 273 )~5 

rs "0 " i io 5.5 2 5 1.5 , 5 ss i se 299 341 2,0 
an no " :. ~ 6 5.5 a 5 1.5 , 5 no ~20 li5 

0 " " '" 
63 z 5 1.5 U se 208 4S~ :H2 :'32"aa "6':0 " 38 5 .5 a 5 s 4 5 SO 258 O. i i z 

t , '" B 4~ "ss 16 , .5 2.5 sa 3D2 4"95 243 15:; 
l4 4S 5.5 2. S , , • 5 ss 34S 449 302 555 

'" 
, 5 

'" 
zs 4S " " 5.5 '.5 , , ,• 55 rr H' 458 'n SiO'" " 
26 S. sa 5.5 2. s 1.3 , 5 31 "j 014 '66 m 
II co 26 "::4 5. S '.5 , s 4 5 " 306 ..9" H9 246 
26 ., 30 14 5.5 z 5 , 5 , 5 " aso ~ O~ S~O 1 ]'(1 

15 .. 14 5 5 i , '.5 " 327 359 .no :'2~ 
30 5' aa" 14 5 5 5 <.s " :<n 34J3. 359 se 
ai 1,,2 --- 14 5 5 --- 5 --- "3S --- 39; ." 

'foTAL 2-117 2320 saa no. N.D 46_ 5 05.0 D77 ~387 12134 13M, 670B 
:MEAN 78.6 71.8 30. '3 5. -SO 2.5D 1. 50 4.50 H.4 180 391 2~O 

,St 246 146 5.5 2.5 1.:- 5 4CC 155 nJ 
MW 22 II 5.5 '.5 1.5 4.5 26 2<-2 2<3 sa 
AC-FT asao 463C 18;(0 138 139 92 lOB 1730" 1069D la7D 27460 17270 
crsx E.50 6. ~J 2.50 45 .2-:' .12 .ll 3.67 14.8 32.3 36.9 24.0 

">X ., , "8 O. '" 

W. 7.49 7.1] a. g13 .52 .22 14 · ¢2 L23 ]6.56 37, :>0 42 _56 26.77 

STATI.SnCS OF MONTHL-Y MEAN DATA POR \'lATER YEARS 1951 1955, BY WATER 'lEAR I\'IY) 

HE:"~ 156 ~2. 7 12. B :3.25 1. en. 1. 5(J 7.25 74.9 2-aB ,80 :341'"350 n.B 30.3 5.50 2 _50 1. 5-0 12.0 115 3~O EO] 429"'" (Iii'.!) 1952 1954 19)~ 1954 19';'4 1951 1952 1'<52 1952 1952 .955- 1951 
MON 5~ _1 1~. 9 5. eo 1. SO 1. 00 1. SO 4.50 44.4 158 310 m 290
,W'< I 1955 1951 19~1 1951 19'51 1 ';lSI 195~ ~954 1951 l'J-51 ,953 1954 

'" 

SIDlMA"RY STAnST1C.s FOR 1955 ",.. 'fER YEM WA:'EF. YEARS 10;-51 1-:'55 

ANNuAL TOTAL 47581.0 



...mmAL !'lEAN 
HIGHEST A.Mtm1'lL MEAN 
LOWEST ANNUAL MElIN 
HIGH:E;ST DAILY MEN.' 
WWEST DAILY HEAN 
ANNUAL SEVEN-D!I'! HI~IMU~ 

ANNUAL RllNOfF IAC-FTI 
ANNUAL RUNOFF [CFSMl 
ANNlJlIL- RUNOFF [rNOIESI 
10 ~ERCENT EXCEEDS 
50 P.ERCEN'F EXCEEDS 
90 FERCENT EXCEEDS 

STATISTICS COMPUTSD BY: HRSEITZ 

130 131 
140 ]9S5 
122 19,1 

,55 Aug ,4.80 sep 14. 19)1 
1.50 Mar 1 0 Feb 1951 
1.50 Mar 10 Fe~ I 1951 

94313.1} 94790 
10 a 10.8 

146 2:B 146 93 
'00 '" " "a S 

DATE: IOj09flSS'l m , O-;l,47:3:!: 

o 
\\1 



IJtHTED ST ....TES DEPI'.RIMENT or rHE INTERIOR - GEOLOOICAL SURVEY - l<.LASKA DISTRICT 116126/9'S 

SThTroN r-lUMB'ER IS052000 LE;MO~l C NR ,JUNEAU AK STREAM SOURCE AGENCY USGS 
LATITUDE 58233-0 LtONGITUDE 1342515 DRAIr-lAGE AREA 12.10 DATUM (>50.00 STATE 02 COUNTY 110 

DISCliARGE, CUBIC FEET PER SECOND. W1l.TE:A. YEAR OCTOBER 1955 TO SEPTEMBER 195oEo 
DAILY MEI\N VALUES 

D" 00' NOV DEC J~	 MAY J'JN JiJL AUG SEP"" '" '" 
S4 s D ).0 a.o U 5.5 re 120 24G 105 m" , 0	 , s98 aa 3.0 U 5.5 rs m 2/'.4 61': ?T'l 
89 22 , 0 u a.e i , 5.5 ai 132 29< 706 222 
99 22 3.0 U L5 s . s 22 128 <''i~ 50S on, 0 

88 zz , 0 ).0 a.e , s 'i.5 40 raa 2;;'6 400 2:!O 

s ~ 40 5 0 ) 0 2 0 1 5 S 5 59 m 3:'-'; 
7 98 " '.0 ),0 2 0 LS 5 5 50 '"no '" SDC m 

58 22" '.0 ).0 2 0 LS 5 5 58 126 '"m 30&3"9 08 22 '.0 ).0 2 0 U 5 5 120 288 '".DC ats 
io 40 5.0 a.u 2 0 1.' s 5 "5.:'- 1:6 219 338. 296" 
11 OJ 11 '.0 ),0 3 0 1 5 5 5 n ase 327 :;-,? 
12 S9 22 5.0 ),0 2 0 1 5 S 5 2.; '"122 25!'- He 2051 
13 38 11 '.0 ).0 2 0 1 5 S 5 H 128 m m ai n 

3J 22 '.0 ),0 2 0 1.5 5 5 98 m 4-l2"i s H zz '.0 ).0 2 0 1.5 5 5 '" '"476 400170	 ]'2~13' 

i s 42 zz	 6.0 ) 0 2 0 l.S 5 s no B3 
15 aa 6.0 ) 0 , 0 1.5 S. s m 449 1,,0"ia 10 aa 6.0 ) 0 , 0 l.S 5 5 " 306 5010 590 5o~2 

, 0 

'" '" 431 '" 
i s 32 s.» 1 0 1.5 5 5 '" 1lO HO 'Bl 1040 
20 " '" ) 212 6~9, 06; " 0 1. :; 5 5 '" 302 (>71 1160 

0 21 az 6.0 a 0 1.> 5 i te 28a 5<8 828 3-55 

N aa "27 '.0 

) 

) 

, 
0 2 0 U 5 5 no 6~8 65] no 

n az ) 0 17(1 ,69on " '.0 2 0 L5 5 5 '" 267 150" az , ) 0 2 0 1.5 5 5 i ze 20'> 5<0 828 lOB0	 '" "25 aa" zz	 s 0 ) 0 2 0 l.S 5 5 no 12'> 422 920- 84 

zs co .a	 6.0 '.0 a 0 1.5 5.5 20~ 367 1080 6, 
, 0zz aa ).0 2.0 1.5 5 5 '"96 18?- 44O 602"ae 21 22 s 0 :;.0 a.0 1.5 5 5 76 20n 431 B05 "s.s 

as ~ 9 aa , 0 1.0 2.0 l.S 5 5 i sz 375 ". 52 
;0 s. 0 1.0 .. - 15 5 5 no" 205 aao 562 92 
31 "is ---" s 0 1 0 ._- l.S i210 --- 426 ." 

TOTAL 1584 660 18-6.0 ,n.o 513-. U 46. s H5.0 28-'11 S580 12,,6J 18660 avro 
MEAN 5:"1 22.0 15-.0(1 J. DO a. uc 1.50 :S.50 93. :J- 186 ';C'6 602 asi 
MAX 140 22 '.0 ;1. a a.n 15 5.5 EO 1HO 1040 
10tH! is aa 1.0 , 15 5 _5 '"rs HE '" m 52 
AC-FT )140 1310 '" sa 327 5730 24~';O'" 3H10 17320115	 i io-c 

7 _71 ". 
0 

crses 4.22 1.82 '" .25 _17 .12 .45 15 _~ }3.5 0.7 24.0."
Ih" . 4.57 2. OJ .57 .29 .ra .14 .51 B.89 :'7. i e 38.68 57.37 26.84 

Sri'l~ISTICS Of' M::JNTHC.Y MEAN DATA FOP. \"lATER: YE"RS 1951. 1956, BY WATER YE1IR (W'Y) 

138 HUi :S.40 1. 83 r.ec 7.70 81,4 22 on 37'> 
MAX 3" 41."9 Jd. C 2,51) 3.00 12.0 ii-, '" ~43 

,,~ 47. " 
77.6 602 

("..r() 1954 1~5~ 1956 19"5-4 1956 1952 " '"1~S2 1,.52 195 H52 1955 1956 
5{l,8 18_ ,. s.oo 1. 50 1.1)(Jo 1. SO 4.50 44.-4 15 no m 29~"'"IWYJ 1956 1951 ! '3'51 1951 19"51 1951 1954 15-54 195- 1951 195.:' 1"154 

SUMMAR':' STArISTIC3 FO\< 1955 CALoWD.AR YEAR FOR 1956 WATER Y;;;f..R .'1\-TER YEARS 195~ n56 

ANNUAL TOTAL	 H3D3.0 51236.5 



ANNUllL I"iEAN 121 1<0 ~ ].1 
!lIGliEST ANNU.... L MEAN "0 1955 
LOOOEST ANNUllL MEAN m 19'01 
HIGHESi' DAfLY K€AN '55 '"' 6 1160 Aug 20 ~ 4,'C sec 14 195. 
LCWEST DAILY ME1'.N 
Jlt'lNUAL SEllEN_DAY MINIMUM 

1 5 
1.5 

,"c 

,"e 
1 
1 

1 5 
1 5 

Moe 
Moe 

1 , L(: 

1 G 
'ob 
rec 

1 1'9'ii 
1'951 

JlNNUi\L RUNOe. (AC-!'T] 8,8,0 Hli6DD 94190 
~""L RUNOoT (CFSMl 10" I) 11.6 1C 8 
1lNNlI.... L RUNOFF (WCHES) 1315 20 157. S2 14<5 93 
10 PERCENT E!tCfEDS eon 432 m 
50 PERCEtlT EXCEEDS aa " <3 
90 PERCENT EXCEEDS a.5 '.0 2.0 

S'JAT1ST1CS COMPUTED 9Y, HRSEITZ DATE: IG/09/1991 AT: 09:4B:OO 

o 
m '"
 



'UNITED srxrss DEPl>.RTMENT OF THE INTERIOR _ GEOL03ICAL SURVEY _ ALASK"" nrSTRIC':' :lii(26j~5 

STA710N NUnBER 15C-S:2'OOO LEMON C NR .JUNEAU i\K STREAM SQURoCE AGiONC"{ '-ISGS 
Li\TI']"UDE 58233lJ LONGITUDE 13-42515 DRAINAGE lIREh 12.10 DATUM 650.0~ S'fA')'E; oa COUNTY 1~ 0 

DISCH1'tRGE, Cl1EtC FEET PEFl Srx::OND. WATER YEAR OCTOEER 1956 '!'O SEPTEMESR 1957 
DAILY MEAN VALUES 

"'3 "OV D5C eee APR l{AY JON "L A'JG m''''"" "" , c ria s 0 ) o 6. o 15 L62 ][,1; 3" '"" 62 , , <0 " s 0 ) c U 15 ~ 95 330 m 348 

" 
s o <0 "H s o a.o 6. o 35 m 321 en 338" , c <0 H s 0 ) .0 U 15 231 aaa 521} <0, 

'J s . a s 0 ).0 6.0 m 413 422 m" " " 
6 60 s . , s 0 ) 0 6 0 JS aac ]27 m 449 
7 OJ s , " " '.0 3 0 6 0 31C ,% ass 449 
8 eo" " :;.0 3 0 6 0 " 30' 299 635 o s 
9 ';0" "as " s. o 3 0 e 0 "s: 306 206 626 no 

i o 152 " " 5 o ) 0 6 0 56 279 262 644 1180" " " 
13 .60 22 >0 H 5.0 3 0 5 C' \8 26~ :;'n ~9S 78, 
P % io s 0 , c 6 0 S8 sac 4)6 \00'" 13 65 " 10 "14 s 0 3. o 6 0 65 350 348 HI ;eo 
l4 sa "rs i o H , 0 , 0 6 0 76 33& 300 367 422 
13 13 as i o " \ 0 a 0 6 0 81 3')2 m 321'" 
i e rs to s 0 U 13 PO 334 276 m 2E-4" t n "H s o 8.0 13 178 aac aio m noO"i " " t n H S o a.c 1] no no ,n 355 172 
, 8 1]" "rs H s 0 ;.0 1] 2% 302 HIS413 3"5 zo n "ro H s 0 8.0 240 asr ?87 341 '650 " " 

'" ai n rs t s \ c J 0 1] i sa 3~3 39': 
-.J !-18 1] '0' S" 

1J '" \ 0 1 u 172 H2 379 ,40 658"21 81 "13 " \ 0 ; 0 1J 292 <:26 480 ?H" 13 " \ n ; n 1] '" 292 444 HB124 6D2
" 110 13 5 0 ; 0 1]
" '" " 120 .n o 52'; 391 3\9" " " 
172 H 5 0 , 0 1] no 311 327 418 

27 )00 5 , lH "6 880
 
za "J2 ,," asa 5 c a.o "1J rao 800 m m 776 '..
 
" " DB " H c 0 '" m m 

as 13 U8 no "n --- 3 0 1] ee 282 m 33a 898 
30 to "-68 7'5 --- 3 0 1] % 296 ~n 371 1430 
II \.0 --- 65 H" , 0 P. ._- '50 57, 

TOT1'IL 15"16.0 2110.0 i mo 434 140.0 93.0 2135. (I 3331 660:1 1137:8 1304~ 16305
50.8 7U.3 4~. 9 14 _U s .00 3. 00 9.50 107 298 3'51 421 5~3"'''' m '60 arc ~~2 5.0 '.0 1J 296 3SS o)oJ2 644 l430 

MIll 9.0- Lo 10 " S .0 s .0 6. n 3S 162 276 2% i-a 
AC_FT 3DC" 4190 2580 SOl" 20B 66lC ives« 22570 25Eo7oJ 32340'" CFSH 4.2'0 0..21 ~. 47 1. ,6 .25 .co 8 _85 2~ _:2 .H.] 3<1 .~ 44.9 
tN. 4. 8S- 6.4.9 4..00 1.33 .4:1 .25 .Be 10.24 27. as }A.98 40. 1~ 50.13

." '"' 
S'JATlSTrCS OF I1G~lTHLl MEAl'! VAT!\. FOR WATER YEARS 190.1 19S1, 'By WATER YZA'R iWiI 

:MSi'J{ W 54. 9 1"1.1 "'.5~ 2.61 2.08 9.9. eLl!. 2~() }g:e. 4.50 354 
>lAX 3S0 41. 9 14. C 5.0D 3.50 21. ~ 115 111 4BO 6D2 SOJ,W, 1~52 '" 1956 1956 1957 1957 19,2 1957 1951 190.5 190.6H57 lOIS, 
MIN' 50.8 18.9 0..00 1.50 l.01) 1. 50 4.50 44.4 rse no"0 "24,w, 19S-6 1951 1951 1951 1951 1951. 1954 190.4 :90.1 1951 1953 1951 

SUI-tMARY srarr sr rcs FOil 1956 CALEUOA1, YEAR FOR 1957 Wi\?ER -e ....;; ,,;;:ER ~'EARS 1951 H57 

JIlWIJM.. 'j'O'!'AL 53192.5 0.8197. n 



ANNU~L MEAN w eEl ias 
HlGflEST lINI'tU1I1 KEMl 165 ~9~7 

LO'o'WES'I: lINlmAL MEAN i aa 1951 
HlGHEST DALLY MEAN 11-60 hug 20 14.)0 Sep 30 14iH sep 14 195-1 
\..OWEST DlILLY M<:i....'1 
ANNtJ1IL S&VEN-DA'i MINrMUM 

U 
U 

Mar 
Mar 

1 
1 

3, xer 
Mar 

1 
1 

LO 
LO 

Feb 
Feb 

1 
1 

1'1-5-1 
195-1 

ANNtJ1\.L RUflOFP (lIC-ITI 10{>100 116600 lC09C-0 
ANNtJAL RLINOFF (CrSMI 12.1 13.3 11.S 
ANNUAL EJ.LJNOfF ~lNCHES) 165.33 lEe.76 ~ 5-6. ~ (1 

10 PERCHI, EKCEE;DS 432 4:22 4;0 
su PERCE~T 

su PERCEt'n 
EKCEEQS 
EXCB<:DS "'.0 "H 

4S 

" 
ST1ltTrSTICS COM?UTED B':I: HRSElTZ DATE' IDID911~91 AT: 09,<I~:J;;' 

o 
l\l 

,,. 



UNITED STATES DEPARTMENT Of tHE INTERI0:R GEOLOGICAL SURVEY ALASKA DIS'I'RICT 06/26/.,.S 

S7A'I'1011 Nm'~ER 150S2{10D LENON C NR JlJNEAIJ M STREAI-I SOURC': AGEr-:CY USGS 
LATl'TUDo: 5$2330 LONGITUDE 13-42515 DRAINAGE All!':? 12.1.0 [)A'FUM 6SC.OO STAtE 0:<- COUNTY IIC' 

DISCHARGE. CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1957 TO SEi'TEMB-£P 19'>8 
DAlLY MEAN VA"UES 

DAY ocr NOli" Dec ON< FEB APR JUN .::UL SEP'CO"" "" 
555 In 12 S. n l.S 8.0 40 295 276 sas i se 
m sos " 12 S. G 3 5 10 .u 295 oe; rs s 
155 50s "rs 12 s.» )S 12 sa J02 350 '"'374 no 
1U 308 1J 12 5.0 3 5 SO J23 ];1';4 605 m 

SO zra ra 12 5.0 3 5 " SO 310 szo 850 aee" 
OS m 11 12 S.O 3 5 i e aoa 692 vst 

't 

, 
63 99 10 12 5 0 3 5 16 " '"19Y OS, 5.:0 SS5 

e sa 92 11 12 5 o 3 5 "ss ,os 292 35~ ~ 5 ~ 
s <9 S6 10 12 5 0 3 5 "12 345 21'6 295 266 

12 99 15 12 5 0 '-S 19 "as 35e. 2913 295 20," 
11 129 OS zi 12 5 0 o 5 40 3B 320 41C 21;'1 i as 
12 n5 51 i s 5 a ; 5 n ~74 330 m 
n 32, ,. '"n " U 2B" 12 aBO 3 ~ 6 m 170 

226 " ra " s , U 20 51 3D'" 358 580 170 
E" 248 " t e 12" 5. , 3.5 i s 63 "305 on PO" '" 
16 ai a 10 ia '.0 u ie 59 5:;00 ,<; no'" n "as 8 8 ia ;;.0 3.S D 53-; 392 370 no 
ie '" 51 5 0 12 5.0 0.5 "55 <eO SIC 126 no123 
i s 1J4 5 0 12 5.0 0.5 "D soc 525- t30 
20 -n "51 6 n 12 5.0 a.s D " 56S >YO'" 

0 '" '" '" 
sc zs 5 0 :2 5.0 , s rz 21, 67(.' SiG ~4S"n 2B 6.0 rz 5 0 '3, ::. 10 z i s 50' aso '"no'" '" n " 2J 0 12 5.0 10 207 )50 99~ l1n 

" 
n 5 3.5 '" 51S 
rs 6 0 12 5.0 ) .s 51 177 302 m (311 no 

2B "eu 6 0 12 5-. Q 3.S 123 no m US >YO" " 

" 
20 zsc 29 6.J 12 5 0 3.5- i s 511 3'iD 3H 279 "0
 

:J-IO 2J U 12 5 0 J.5- 3B DO 276 50S 257
 
20 51 U 12 5 0 3.5 52 240 50S m 170
 
51 '" 5.0 --- 5 121 555 m
 

'61 '" 
292 2J 12 3 54 243 181 

20 202 18 6.0 i a --- 3.5 52 aro 26:'! 101}0 :74 170 
31 172 --- 6.0 3.5 200 ioao ,84" 

TOTAL 5249 3016 300.8 132 140.0- i ce.s (,34.0 3>'53- IL26 14;).'J8 H284 6132">1 
Y.EAN 169 i c 9 _")0 12.0 5.01) 3.50 21.1 ina m aso 061 ::28 
MAX sss 56: 21 12 5.0 ) .s 54 200 670 I C"20 99~ 16: 
MW lB 6.0 i z 5 0 3.5 B.O 2"' 240 27<; n, 155 
AC_FT 10410" 5980 m 738 ave ars 1260 6251) 22070 2951 D 2833e 13550 
cFSM 14.0 8.31 95 .., .29 1. 15 8. oiL 30 _7 '39. -; 38.1 18.8."
HI. 16-.1<: 9 _2T " LH .u .51 1.95 9.69 14. 21 es 74 43.91 20.99 

srvnsrrcs OF MONTHLY MEl\N DATA FOR \\lATER ygARS HSI 19S8. ~y Wl'.TER YEAR (\'''1) 

M~ HI 51.6 IS. ? 6.29 2. tie 2.36 9.91} M.9 25.6 4GB m lOS 
350 101 41. 9 lLO 5.\)0 4.00 21.1 115 371 ,18 602 543"'"(,,"n 1'952 1957 1956 1956 1951 1958 1957 1952 1951 1958 .,,5<:' 1956 

"" 5(J.8 18.9 5. ae 1. 50 1.00 1. 50 4.50 44.4 158 s io 224 
[;'YI 1956 1951 19~1 1951 1951 1951 1954 1954 1951 1951 19'53'" :.958

SUMIiARY STATlSTlCS FOR 1 '151 CALENDAR YEAR FOR 19513 WATER Yi::AR ''';i',:rER YEARS 1'951 i95S 

ANNUAL TOTAL 0&2376.8 60090.3 



A1JNlIlIL ME-AN 

HIGHEST 1\NNllA!. MEAN 
LOWEST ANNUAL MEAN 
H.IGHEST DAILY MEAN 
LOWEST DAILY MEMl 
ANNtJiIIL SEVEN-DAY MI1HflUM 
ANNtJAL RONOFF (lIC-FT) 
ANNUAL RUNOFf (CI'SM) 
M'NUAL RUNOff (INCHESI 
10 PERCENT EXCEEDS 
50 PERCENT EXCEEDS 
90 PERCE-NT EXCEEDS 

STATISTICS COMPUTED BY: HRSEITZ 

'? 
<..> 
o 

111 11;;5 141 
165 1957 
122 195-1 

14)0 
}.O 
3.0 

Sep :>0 
Mar 1 
aer 1 

toao,, 
J1.i] :n 
Her 1 
H,u 1 

14,,"0 
1.0 
I C 

S",p- 14 
P",b 1 
Feb j 

1951 
1951 
1951 

123700 11920{l 1~190(l 

HI 1"3.6 II s 
191. 77 1'8~.H 15] , 89 
m '" ~20 

51 " , H 
} . 

DATE:, ]0/,09/1"991 AT: 09,49:00 



tJlH';'ED STATES DEPARTMENT Of' THE INTERIOR - (JEOLC1.jICAL SU:>lirEY Ali'lSK./\ D1S'i'.RI CT 0-",/26/9'5 

ST.I\'flON NUI·IEER lSnS200{l LEMON C Nil JUNEAU AA STREAM SOtJRCE AGENCY USGS 
LAflTUDE 582330 LQNGlTUDE B,q,2S15 DRAINAGE j!o.REA 12 .10 DATUM f,SO.OO STATE 02 CO'JN'!"i 110

DIS-CHARGE, CUBIC FEET PER SECOND, \<lATER YEAR OCTOBER. ~958- TO SEPTE¥'8ER 1959 
DAILY MEAN VALUES 

D" OCT [.lOV D'C JAA HB AA' M",-Y 2UN .nn. AUG 5E?'" 
1 130 28 , 0 5 0 U 13 164 m 501J

• .0130 7.0 0 • 0 8.0 ma 28 5 U 13 168 m .382'"' 
3 130 28 7 0 s 0 • 0 •. e 8. C rz LSi 3S2: am 213, 130 28- "7.-J 5 0 • 0 '.0 '.0 13 13' coo m ]50 
s 130 28 7.0- S 0 • 0 <.0 8.0 rs m 315 560 123• o 
s 130 ae 7.0 5.0 e 0 27 10; 704 924 114 
7 130 ae 7.0 5.0 ,• 00 • 0 e 0 34 16. m 040 104 
e 130 ae 7.0 5.0 • 0 );68 0 323 '45 80 

• 0s 130 ae 7.0 5.0 • 0 8 0 "27 182 m 6'8 153 
• 010 no zs 7.0 U • 0 8 0 25 21: %4 197'.0 422 
• 0 

13 130 ae 7.0 5.0 <.0 B.O an m ,,~1 3% 178• .012 DO ae 7.0 5 c 4 0 '.0 H no 386 319 258• .0 05'n DO aa 7.0 5 0 .., 4 0 '-0 315- 495 248 
DO ae 7.0 5.0 '.0 U a.u 126" 2S, HO ~'>D 3]5" DO 2B 7.0 5 0 , 0 '0 136 58S sm 23"3" • 0 '" 

16 DO ae 7 0 5. u , 0 8 o 164 2::::7 .00 t ss 
7.0 • 0DO 2B 5.0 4 0 9 0 '" 319103 351. 1200 are 

i a 130 H • 0 , 0 " '6 5.0 U 8 0 122 256 23-9 
, ". 

2"19 no 2B 0 s.» LC 0 e 0 "90 40-0 OS' 20", 
20 DO ae LO 5 0 '.0 , 90 H2 60C zso 14~0 

0 • 0 
Do(: 2B , 0 S 0 '.0 s,» 6 0 g. 

386 550 385 ies" no 20 '.0 5.0 <.0 8 o In aas 628 13i 123" l3D 28 7 0 5 0 • 0 <'0 8 0 11n 33S 51:' m m"24 130 0 S 0 • 0 

OJ 

'8 '.0 01 150 339 351 395 
25 130 28 7 0 S 0 • 0 a.o ,44 3'3 227 '"34: J68 

• 0 " 
2B DO 2B 7 0 U '.0 u i e 15S 422 m ]]'; 261 
27 uc 2B 7.0 5 0 , 0 i s 432 251 19216' ae 130 2B H 5 0 •<.00 16 100 39~ S02 ~10 liD '" 

,30 • 028 0.0 5 0 --- '.0 16 018 351 10:75 161"rc no 28 7.0 5 0 --- '.0 D 11S 35S ~()4n '"248.., 03'
H DO 7.D 5 0 --- e;f 368'" 

TCTAL 4030 a-au 21 1".0 1 '55.0 lLLO 124.0 2B9.0 260 ani 160-£7 132:82 6726 
~lEAN DC 2~. 0 I" _DO s .00 4.00 4.00 9.63 SS.5 292 518 42£ 224 
MAr. i ac 28 7 0 5.0 4.0 -':'0 D m m L200 9~5 SDO 
MIN .no 2B , .0 5 0 U '.0 8.0 r t 155 ass 210 sa 
AC·fT 795-0 1670 31'i 246 5D 5250 111'lO 1187(1 2"63-40 133';(1 
CFSf.I _'i610. I" 2,31 '" .41 '"3l .3l .so --;.06 24 _:2 42. e. 1S.4 i a.S 

12.:>9 2.58 .57 .H as .OJ 8.14 2~. <;5 49_H) 40.83 20. E8'" ." 
STATISTrCS OF MONT!lL'i MEAN ~ATA HlP. W"'-TER YEAP.S 1951 :959, ay WA'l'E;P. YE"'_R IWY) 

15.5 6 .20 3 .24 2.69 n.2 87.1 253 417 H6 35~"''''' 50.1 CO,"'X '"'50 101 41.9 14. e 5 _DO S.OO 21.1 115 17l 51£', ~-o 
(',,"\') 1952 1957 1956 1956 .957 1':'59 '- 957 1~52 1957 1956 1955 '-956 

loIIN 50,8 18.9 5 _;}O 1.50 j . 00 I_50 4 _50 44.4 158 3~0 324 
1951 1954 i 95 t 1951 1953 '" (~I 195<; 1951 1951 1951 B51 1954 ] 958 

SUI-IMARY S1'A-:'IS'I iCS FOR 1958 CUENOJAB Yi::AR fOR 1959 WATE" ~·EF.R I"i?TER YEARS 1;;51 1959 

ANI'R.lAi. TCTAL 56611.5- 53258 



ANNUAL MEAN 155 146 '" HIGHEST jIo,Nl'U~L MEAN '" 19S~ 

LOI"EST ANNU~L MEAN 122 19'51 
H[GHEST DAILY MEAN 1020 oui 11 1200 oci 17 14~0 Sep H 1951 
LIJ\olESj' [)}o,ILY MEMl 
ANNUAr. SEVEN-DAY MI"'lMlIM 
ANNUAl. RUNOFF I AC-F'I' I 

3.5 
3.5 

112300 

'ac 

""C 
1 
1 " '0 

10'5600 

reb 
',b 

1 
1 

1 
1 

105000 

0 
o 

FoOl:>,.b 1 195] 
1 1'951 

ANl'IJAL RUNOFF tee sat 12. e 12 ia o 
ANi-mAL RUNOFF !INC;.LESI 174..0'5 ]63 7-4 162.70 
10 PERCENT EXCEEDS 433 ase m 
50 
sn 

f>ERcENT 
PERCENT 

EXCEEDS 
EXCEEDS "5.' 

ae ,., 45 
La 

S'l'ATI£'TICS COMPUTED SY: HRSE1TZ DATE, 10/0911991 AT: 09:49,)2 

o 
~ 

, 
>. 



UNITED STATES DEPARTMEN'F OF THE INTERWR _ GE:OLOOICAL SURVEY _ ALASKA IHSTRICT Jt./26/9" 

STATIOr-.' ~tJMBER 150520-00 LEMON C !'IE'! JtlNEr.U M STREAM SQURC£ AGEr-fCY IJSGS 
LATITUDE 592110 LONGITUDE 1342515 DRJUNAGE MEA 12 .10 DAtIJM 650. DO STATE 02 COUt'lT't' 110 

DISCHARGE. CUBIC FEET PER SECOND. WATER YEAR OCTOBER 195'9 TO SEVIEMEER 1960 
[JAiLY !'lEAN VALUES 

OCT 'OV DEC PEB m MAY JUN AUG SEP0"''''''" "'" 
eor 49 , 0 :'.0 s 0 U ina m 722 17:'. 
He , 019 as" '5.0 s 0 U " III m rrz 226 
404 19 , 0 ; 0 ; 0 U "as iua ~32 
224 49 s 0 80 109 600 saa '"29 " s 0 5 0 U '" 360 
i ze H 19 5 0 5 0 5 0 U 90 116 555 545 331 

6 91 J4 16 5 0 0 s 0 11 91 121 427 421 319 
1 " .8 16 6 0 s 0 5 e as 49 151 164 327 
a 91 D6 16 5 0 s 0 5 0 OJ 19 15(J ass '"450 114{; 
5 50 90 19 , 0 s 0 s 0 B 65 ::)4 319 525 164 

ro 50 16 , , 5 0 5 c B es r re 287 560 '"" 
H )5 19 19 s 0 5 0 5 0 B 19 i so ~ 7:J 4-55 1020 
19 52 ro to e 0 5 0 5 0 U 81 115 639 JM 
B D ... ro 10 s 0 5 0 5 0 U os 555 ace 746 
J4 :Dl 10 6 0 5 0 ; 0 u 00 '"15C ~~o D1 m 
49 HO 3C" t n s 0 s 0 5 0 U 91 IBS m 3SO 

'" 
'" 

ae 113 ao rc , 0 ; c 30 i a ec 2C5 50' 553 30-::: 
13 ae ro rc o 0 3 , s 0 i a B4 233 734 752 350
ie ;0 ro s 0 ; 0 s c 1>8 ass ~ 55 <0, 
as " ;0 rc 6 0 s 0 5 C "ia "13 205 m 4" 3"30 
20 "9Y ;0 io e 0 s o 5. c is sa "21 a 347 510'" 0 21 ss 30 io 6 n s 0 5.0 11 ice 25! 242 aec 5"'0cO 22 t14 30 ro s G ; 0 5 0 i a llS 343 m 251 040cc rss "0 io , 0 ;0 S 0 20 i vn J73 2Cl2 710H'" ro io , 0 5.0 S 0 zr 166 3" 6a6 185"as '" sc i c 5 0 5 0 s 0 B 115 339' ,;0 19'0 '"'SlC" 
as 00 30 10 5 0 ;.0 5 0 rsi m 113 4000" 

63 vs i u 5 0 5.0 5 0 "40 363 r eo 2% 330 ,"as 53 33 i u 5 0 5.0 5 0 52 150'" 400 563 347 295 ,.
as so i n 5 0 '.0 s 0 51 ,SO 510 692 26: 210 
10 '" rc S 0 B4 no ~27 S90 195 "315lO1 , 0 
J1 65 ---" 10 6 0 -_. s . G 10< --- 811 lao 

TOTAL 4816 1155 »as 186. o 1!l.5.0 155.0 E21 318~ 6989 15175 13532 IHBO 
H:SAN ,55 38.5 13.8 6.1)1) 5.00 s. eo 20.7 icc m 490 OJ ~83 

'AX 1303 ras ae '.0 5.0 5.0 B4 m 53(: 26' 1140'6' 
!HN 3; 10 S .0 '.0 13 B4 iua 231 P3 m 
AC-FT "9550 229{1" 851 " 2" 307 1230 6320 13860 30100 26E-40 28,20H' 
crse 12.g J.H! 1. L4 .SO .H .H 1. 71 IL.\9 1 g. 3 ·HI.5 3Ll 39.9' 
w. 1 ~.81 J..55 1.12 .>7 .45 .48 1. 91 "'.79 21. 49 4-05 _65 ~1. 6iJ ·H.S2 

S'fA'IISTiCS Of" MCl"T~LY ME","~ OA'l'A FoR "WATER "iE:AflS 1951 - 1960. BY W1I.TER YEAR lW'!,' 

ME"" 1 ~ oS 5C.5 17.4 6 14 3.24 "3 _41 12.4 es.v as.s ~31 m 350 
'AX 35& 101 u . 9 14.0 s.oo 9.23 21.4 HI 115 557 718 In 

1952 1951 :956 1956 B51 1960 19'60 1952 1960 196Co 1960 19-56 
MIN 50.8 18.9 5.00 1.50 1. 00 r . 50 ~. 50 <l4.4 158 3~O :'.24 
<0"" ,m, '" 19S6 1951 1951 1951 1951 1951 1,,54 195~ H5~ 1951 1953 19"5'" 

SOMM"RY STAl'lSTICS- !'OR 1'9;'" CALENDAR YEAR FOR 1 9'60 Wll.TEF.: YEAR WATER Y"MS .951 1'.I"M1 

ANNUAL 'l'0T1I.i. 5~571.0 60369.0 



o 
60 

"',",N<:,,... •. ON"'",,,,,,,", 

:::;:;~~ ~.--<~:~ .... 

,_ e 

0"'"'0 ,...'""''''''' 

~ 5 ~~~"' 

'0.. ., . 
~ ...... O"'r-O .... .,. 

~ ~,--<~~M 

D-34 



UNITED STA"TEs DEPARTMENT OF rae UlTERIOR GEOLCGICAL SURVEY - AL.'<'SKA DISTRICT 0~121i/9S 

STA'l'EO~l NUMBER 150521)00 LEMON C NR JUNEAU AX STREAM SOUR:::E AGENCY USGS 
LlIrl'l'UDE 5112])(1 LONGITUDE 134251'5 DR..UN ....GE AREA )2 _10 D....,..U~ 650.00 STATE 02 COUN,Y 110 

DLSCHARGE, CUBIC FEET PER SECOND, \oIATER YEAR OCTOBER 1960 ~O SEPTEMBER 1'96] 
DA.ILY MEAN VALUES 

on NOV DEC JAN 'EB ". M" ":UN JL·L AOG SEP'"	 '" 
}-l{l 79 n 21 7 a e.u n 56 no H8 400 
no ra as , a a.a 33 '" n, 51C 560 
zan "98 ia 23 3 a a.u ac m 432 m" '" 

127 rz rs 3 a a.e rs " os; 980 sss sai 
m 30S ie , 0 '.0 H " 436 740 614 2"
",	 '" 

"	 " 
s 1'5 '6' co 11 0 e 0 n <70 590 122 17l 
7	 es 11 12 e 0 ,. "37 ass 515 74£ 565

• "'91 "70 ai 11 n e a 17 m m soo n6 
9 190 59 11 n 9 a H "3B 355 40'S )35 396 

ta 53 "-s 10 II e a 319 9a7 n9 284'"	 " " 
,6' es 11 tu 0.0 3m g75 6U W 

12" 115 as" 10 io a.u i i " "sa 294 12:0 17SQ 2-5i 
]) " , ,	 s , " '.S '.0 "3 740 2660 270 
H roz "18 "20 a a '.0 B.O 7.7 10$" 335 soo 213V 2fi'l, ,15	 no J< i '.0 B.O H rie 'IS 41:8- 98u 23fi 

H	 176 az ]) 9 , '.0 BoO 18 267 ". 44S '00 
~ G3 rc ]) o , e.o s.o i a '" m 4L~ 18.''0 

i"e ; 26 32 ]) 0.2 0.0 U ru no 402 T86 '" 515 
l8 ,sa ze i a 00 0.0 U 9 , 45-5 ~ 66 '"287 960 
an IS' H 12 00 B.O , 0 '" :26 34} 79B 280 m" 

213 22 12 a 0 e 0 i i 11> 291, S2S 284 :9-2~ "aa 449 re 55 7 

, 
0 a 0 , 0 12 98 W01	 ."as	 230 n sa 7 0 e 0 e 0 ]) 123 '"rc i '"He 1090 374 

150- 18 7 0 a 0 e 0 20 355 1730 40~"0	 '98as"	 175 H" H r o B a 8.0 ze. 138 m 373 vzz 2~2 

as 15 aa U a a 8.0 30 ;ss 391 S9S 175 
]) '"100 27 a 0 , 0 11 '"150 m m 119'H 
18 "]) '"7.0 a 0 B 0 L'5 m 44) 422	 ,.
" s

])

i "56 0.0 a 0 ";0 i as l4J 44U 520 146" 
30 9B "n zs 7 0 e 0 ss 16. :o~ 451) 42' 
ai 11. --- aa r, a --- 280 - -- m 450 '" " 

TOTAL <;~S.1 1625 :00':1 ]31.0 2<10.8 286.0 ':;41, :2 3148 11201 17258 22259 9-604 
!lEW 119 54.2 32, s 10.7 8.60 s .2J 21.4 '-02 :;75 5-5T 718 000 

306 as as ]) 55 ,"0 779 U..10 2660 716'''' ."!f,W si i3 12 7.0 7.0 " 0.7 05 ?-67 28{1 asce." 
AC-FT 1102'J 1220 20CO 47B m 12,0 6240 22340 34230 .. 4150 ,9{1S0" 
CP£M 14. B 4.48 2.69 '"88 .7] .76 1.17 B.3!' 31.0 46. ~ 59.3 26_ 5 

'" 17. DB 5. O~ ] ,10 1.02 74 88 1. 97 9.66 34 .~2 53.% 68 _43 29.53 

s-r ...'n s-ncs Of fJ;ON'I'tlL.Y !olEAN DATA FOR "''>''TEI< YE;~RS 1'951 196J. ill' Wi'.'l'ER YE,'o.R [WY] 

47. s 1601 1.05 3 _58 ) .3, 12 .1 BS, ., aes 42g 401 356"''" lSO '01 41.9 14. e 5.64 '9 _23 21. 4 1]S m 557 71B 543'''' 
"9 

I""	 1952 1957 1'!l56 1950" 1%1 1960 1960 195:2 19M1 1960 1960 1956 
50. B 1 B. ':' 4.11 1. 50 l.{IC LSO 4.50 44. ~ '5' 110 374 m"'" 1956 19-;-1 1 '96] 1951 1"951 1951 1954 ~ 951 1951. 1953 1958I'm	 19-54 

SUMloIARY £TATI£T,CS FOR 1960 CALENDAR YEA.R FOR 1%1 WATER YEJ..R ""°J<TER YEARS 10:;5;' 1%1 

At'INUAJ., TOTAL	 626509.0 732:19.0 
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UtHTED STATE"S Df;PARTME;NT OF TAE J~'!'ERIOR _ GECt.CGICAL SlJRVEY - ALASKA DlS'::'"R}CT O~/26/95 

$"MIDN NUMBER lS052VOO "EMOl'l C NR JUNEAU PJ( STREAM SOURCE AGENCY U3GS 
LATITlJDE S-8:;:330 LONGITUDE 134:;:515 DRAINAGE liRE1\. )2.11) DATUM 6<:'0.00 STATE 02 couurv 110 

OISCH1IRGE. CUBIC FEET PER $ECO~<D. WATER YEAR CC'tOBER 1951 TO S~PTEf'!BER 1962 
DAILY MEAN VAI...UES 

ocr NOV Di:C J>N FEB APR MAY ,JUN JOC"',	 SEP'"	 '''' 
za 0.0 i a 3. C '.0 r t	 .;(:0 328 

BU H ].0	 31 ..'" 6.0 " i a	 ia '" '" m 'CO'.0 1" 
] " 6.0 is t t ].0 '.0 i s 1U J-lB 3H 

,•	 ;50 S 0 i e t u ] o 132 304 '" 
30B " ae S u H ro a 0 s 0 "i a H1 sse 332 625 
'"' "	 <'0 m 279 

'OS 21 5 0 >6 9. I) 3.0 S u H	 311 m'00 
2 15< 20 '.0 >6 a.o ; 0 2; 
s on 5 0 t s '.0 LO 6 0 an 226 m 'HI) 683, " , 0 i s , 0 LO 6 0 as H. %3 412 06'

10 "H "aa 6 0 H 6 c a.c '.0 ~2 143 393 36] ::·42 

'.0	 '"aza 393 2S:B 294 

i i	 , 0 , 0n ) 0 8.0 145 SOB 12: 191 
i a "SO "eo ; 0 12 5 0 l 0 '.0 "33 1'0 qO '1,08 173 

118 ec i i s 0 , n 9.0 242 118 24~.." 226 33 • 0 10 • 0 3.0 10 n '" 2"13"9 sas 389" 2" ze • n 10 • o 3 0 11 ju vas ]","\1 '00 Hl2"	 • 0 
rs D5 , 0 3 0 •. o 3 c 12 42 333 5iS. 282".n "2S 9 0 •• u 3. , 5~ 226 asa 53-0 226 
10 i s • 0 , 0 '"	 3. e " ace raz". 4 .0 H J1'5 ~n 

H BS ·"0 6 0 4.0 '.0 " 52 2U~ m ':2, 
20 BS t"s , 0 5 n ]..0 '.0 " -:'1, 2S0 '" 396 "3 

<:>	 " '" 
21 se rz 5 0 a.o 3. u 65 :;:1.1) no m 3%W aa 11 • o 5 0 3 o 3 0 " -r: ,,, 71e- 776 376-.J 
" "42 10 ,• 00 5 0 3.0 3 0 " as 25. ;SO "\175 716 

42 ,0 5.0 3 0 , 0 " 10. 321 >1]2 lOS ~4Q" JO 9.0 • 0 , 0 a 0 a 0 n" ~16 no 595 1300 
• 0 " '" 

, 0	 , 0as 35 4 0 • o 3 o 12 1 ~4 ],9, 325 6,0 
n 31 e. c 4.0 '.0 '.0 l 0 11 i sa m no 462 ))2 
zs 40 3 0 4 0 '.0 3 0 3 0 10 1.,0 .00 4n 352 228 

'" 
, .0	 ~.as OS 3 0 6 0 --- 3 e 10 323 349 HO ass 2:B5 

30 s s 3 0 5.0 s 0 --- , 0 10 319 no 'iC-] 308... 
31 36 lO H --- 3 0 --- 'C. --- m'" 

TOTIIL 5467 643.0 i~6 .o 3'04.0 rsa.c sa. Q 2i'"J.0 1llS, 742a 12334 13228 1.2212 
176 21.1, 4.1l \I .81 5.64 3. GO 9.23 59. 9 247 ase He ~[f7"'''" MM S9S 63 10 rs 12 a.o 33 440 710 975 1 <00 

MW 3l ,.0 4. c 3.0 3.0 4.0 II -.os 258 258 173 
H' 

• 01oC-F'J' L1B40 1280 2~0 603 m ,eo 549 35BO 102(J 2H~:) 27430 24223 
C"SM l4 s 1.11 .39 at .3; .16 e. 95 20.4 3LS 33. EO32. " 
IN.	 16 ,11 1 . '9B .".45 .91 .49 .29 .as "5.71 2.2. "81 37_9"2 42.51 37.54 

S':'hTISTICS 0;' MOt>TlILY Y.EAN nAT';\' POR WATER Y>:MS 19S-1 1962. BY W.o,TER YEAR (W"il 

:M~A.N 51.9 20.7 1.41 4.12 3.9"3 12. i. 95.3 261) 1,7:7 466 370 
MAA 15O 67. I) 14.0 7. 9"6'" 120 9.52 21. ~ m "57 7H! 543 
rW!') 1952 962 1962 19"56 19&2 1962 1'960 1962'"' 1960 '.'160 19'63 :'956 

"MIN S{I.8 B.9 4. J1 1.50 1.00 1.50 44. ~ l58 110 324 no"'. SO
<'m 1'956 95' 19"51. 1.'951 1951 1951 1954 1954 1951 1951 19~3 1951> 

5iJMtf,AR'i S':'ATISTLCS FOR 19'51 C"ALENOAR YEAR FOR 1962 WAT'ER YEAF. WATER YEARS 1951 1962 

1IJ"lNUAL TOTI\.;:'	 1In5.1) 54739 



ANNUAL "HEm 195 150 ';0 
HIGHEST lINt-mAL I':EJI,N 179 1962 
LOWEST FlNN01'.L I-fEA.."l In 195-1 
IHGHES'l' D"ILY HElIN 20.60 Aug n nM sec 2~ 26M) Aug 1) 1%0 
LOWEST Di'.ILY HE:M 
1>NNUAL SE'!EN~D1\.Y MI:NHmM 

'.0
'.0 

Dec 
Dec 

13 
13 

LO 
LO 

Feb 20 
Feb 20 

i . 
t . 

Feb 
Feb 

1 19"51 
1 1,.51 

1>NNUAL Rl.'NOFF IA'2_F'I) 
ANNUAl. RllNOFf" ICFSM) 

14141)0 
15 1 

108600 
i a • 

108600 
12.4 

1>NtmAL RUNOff" IINCHESI 219 1& 168 2"9 15{l.~6 

10 PERCENT EXCEEDS m o a 436 
50 PERCENT EXCEEDS 
90 PERCENT EXCEEDS 

<0,., ae, ee 

STATISTICS COMPUTED BY: HRsElTZ DATE, 10J09fl991 AT: 0-9;$1:0;) 

o 
OJ 
CD 
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UI'ITELt srATES DEPARTMENT" OP THE INTERIOR - GE:OLCGLCAL SlJRVE::r ;;LAST-A DISTRICT U6J2f!9'> 

S'fATION NUMBER i50520()[) LDiON C NR JIJNEAU AA STREAA SOURCE AGENCY USGS 
LATITUDE 5-82 en 0 LONGITUDE 1342515 DRAINAGE AREA 12.10 DATUM 650_00 :2?ATE 02 COUNTY 110 

DISCHARGE, CLlllIC FEET PER SECOrw. WATER YEAR OCTOBER 1962 TO SEPTEMBER 1"E3 
DAILY MEAN VALUES 

OCT DEC rEB MAR MAY JUN ,UC AlI'3'0''" '''" '"	 '" 
186	 50SC 17 H 8 0 t t s 0 50 m m 

521 rs 17 1 0 r t so '" '" , 0 

110 5,9 t s 1 0 12 s 0 900 521 
'52 "14 15 1 0 12 5 c " aae '"' '"€-05 6~~ 

m	 '68 356 467 393 

'" W 1J9a. 
'06 n! 17 i s 1 0 17 e 0 90 aia on m 5:5 

6 1'5 203 12 13 J.O 17 , 0 i ao :49 ~ O~ 33B ,OU 
1 m H6 n IS 1.0 n 6 c 151) :22 3'H lee ,n 
6 124 n IS 1.0 15 , 0 20n '-34 "0 6-15 
9 "sa as as '-' is 1 C 25(]o :35 "370 S55 '"~9ll-

12 st H rs "17 '.0 is a 0 150 IS.. "352 CU, '" 
H n 12 , C s.u 15:1 1~6 vas 4SO SOS 

H "se 2Be" i i , n "17 in 200 !fO 367 ~40 56' 
13 vt s.i 35;); 10 , 0 n aa >SO ~49 352 ,OS S<O 

H 2S-1) rc , n i i os roo ~ 32 m <SO nl"i s 202 "" ara ro B 0 ro rs 2SCl '-]9 m '00 '" 
" 

rs OS, 3B PO rc B 0 S , n ,co '50 n~ He 291 
n tu r , B 0 B o i i 200 -n s m m 4160 

1B '"ii s "H 13 , 0 B 0 1 o , 2 25(.1 2:8:; ,040 ].1: '7' 
i s 3B 61 , 0 8 0 S o a s '00 m vt n m 
20 "ea H 51 , 0 B 0 6 o 10 3:JD zas '":>56-	 72:'1'" 
ai ea 4J , 0 B 0 B o n 35D 2711 33e. 1"Sf:·0 22 "20 3B , 0 B 0 B o 4CD ,SO J01 2135 '"3SJ0., 23 "H 2S , 0 S 0 B o " 250 lS2 2~ ~ no ae i 

1 '10 "sa a 0 B 0 B 0 "12 171 as 321 ,,~ 2: m'" "2S "2B 20 10 S 0 12 DO 279 393 178 HO 
• 0 

2S no a 0 10 6 0 ,S 1.17 226 374 m ]€-1 
:SO "ai "25 10 6 0 i s en 233 3D] on 2S0 

-}, "2B 179 i s n •, 00 i i 6 n "OJ] 215 363 '00 m 
, 0 

'" 

as w i s 22 --- 6 0 10" 20~ 220 DO m 5-25 
10 aoz i a :n , 0 --- 6 n -ru l:.86 273 3!1 ,89 fi:'n 
31 4';'2 ao a 0 --- 6 u L71 - -- HO 189 

'" 
TO!'lIt. 4410 3612 2077 3-43 (I 223.0 295.1) 370.1 5864 6-S~E 130\0 12924 157i5 
I'Ek"l no 67 _0 i i . 1 '1-96- 9 _52" 12 _3 :8S' aac 420 417 52-5 

500 352 '8 t t eo '" B;; 1040 6IS 891"'"MIN '"H i i LC " e 0 so In 27318 6.0 6.0 204 2H 
i'lC-FT 8-7 SO 7160 4120 '00 60S 7]4 11630 13050 "J5810 ;::S&:iO n asc 
CfSH si,a 9.95 5.54 .91 '" .66 1. 02 15.6 18.1 se. :- 1LS 43. <, ." 
l'. 13.56 11. rc 6.39 1. os .66 .92 1.14 la.01 :W.25 40 _CO 39 _73 48._S{\ 

S1'ATlSTICS OF MG:-lTHLY !'lEAN DATA FOR WATER YEARS 1951 19"1!<)', BY WATER YEAR III.'i'j 

MEAN IS, 51.1 20. a ?63 4,33 . 'J 12.2 92. e 2" ~:28 459 "-~? 

"'" 350 no 61.0 14.0 7.% _S2 21-4 189 m 55: -ne 543 
own 1l}S2 1"962 1962 H56 1962 1':l60 1962 ] 960 1960 1960 19,6'" 1 s8 310 324 '05J'lrN 50. S 17.8 ~. 11 1. 50 l.OV .;0 4.50 44.0\
 
(Jo."j ~ 190;.6 BE3 1%1 1951 1951 951 1954 1954 1951 1951 1953 1 %3
 

SUMWIf'Y STAT1F:'ICS FOR 1962 CALENDA"R YEi'!R FOR 1963 Wi'!TEF: YEAR WATER YEARS 1951 1%3 

ANNIJA.L rcrsa,	 58582.0 65469. t 



ANNUAL MEAN 
IlIGHEST MNUAL MEAN 
LOI'iEST »JNIJAL MEAN 
HIGHEST mULl MElIN 
LQIo/EST DlHLl MEAI' 
ANNUAL SSVBfl_DAY MINIMUM 
lINl-l1JAL RmlOE'E' I),C_F1'1 

Al't1LTi'l.L RUNO"" ICFSf-51 
ANNUAL RUNO!'F I INCHES) 
10 PERCENT !::XCEEDS 
50 FERcENT EXCEEDS 
90 PERCENT EXCEEn-S 

STi'l.TlS'l'ICS COl'lPU'l'ED BY, l-IRSEIT2. 

CJ 

~ 

160 US "9 
no 1"&2 
022 1951 

1300 sec 25 1040 Jul 18 2660 Aug 13 1960 
3.0 Feb 20 , 0 Min 19 , 0 "b 1 B51 
3.0 Feb 20 '.0 Mar 19 0 ree 1 1951 

116201) 129900 10]7{)0 
D 3 14.8 12 3 

180 10 2~1.H 166 94 

'" '" m 
51 
3.0 "7 s 

'5

• 
D"'TE: 10f(J9/1991 AT· 09:51:~2 



0 

UNITED :>TATES DEPA'RTMENT OF THE 1NTf:RIOR GEOLOGICAL. SURVEY ALAS;;;>. DlSTJ<!CT 06/26195 

STATTDN NUHElER 15052000 LEMON C NR JUNEAU AX STREi'.M SOURCE AGENCY USGS 

LATiTUDE 582330 WNGITUDE 13425.15 DRAtNAGE AREJll 12 _10 DATIJM 651),00 STATE 02 com'JTY 110 

DISCHARGE, cuarc FEET PER SECOND. WATER YEA;;: OCTOBER 196~ TO SEPTEt~BER 1%4 
OAILY MEAN 'lAWES 

DJllY 0::-1' 'OV DEC Jm	 MAY' ,lIJN JUL AL.;G SEP'"	 '" '" 
6JO ~ 5 1< 5.0 , 0 10 s 0 3~3 35~ 3:';': 250 
m "au 10 '.0 s 0 1< rz 352 m 314 ars 
213 as 25 "i a 5.0 6 0 i a ra m "45 311 213 
H2 ~1 3D 19 4.0 5 0 i e H 314 600 m 198 
i za as 25 " '.0 S 0 13 13 aee 5'" 328 171 

'0; " 13 25 4.0 5 0 rz 16 m 458 346 m 
zs 13 '.0 5 0 rs 5B 2~0 ':30 Joe 171 

,e in" 23 10 "U 4.0 S 0 aa S1 m 454 50. ,,, 
213 zs 19 L2 '.0 }7 335 m 3~ 1 '50 

10 233 za 13 :'2 .1,.0 • 0 "ac 25 332 ~ 49 ]74 143 
• 0 

H	 332 i s J6 11 '.0 '.0 lei- 22 279 4i.2 .I,'HJ iJ7 
:n1 re ~ 1 '.0 21 2E-1 .:193 4i3'J 132

• .0 "J3 21~ 17 " >0 '.0 '.0 "12 22 :114 349 396 191 
rae is "J3 ;0 '-0 3.0 JJ 22 aai 385 -tac 253"is sio 15 J3 9.' '.0 a.c , 6 as ,0< 530 -ea aee 

, , ,go 
3~9" "J3 JJ s .0 S 0 a.c '.0 29"- m on no"i a 26' J3 10 S 0 U ia ">0 27" m 276 cio 

16	 545 J3 9.' ; 0 a 0 lS 490 "0 2H 

s " 
19 in J3 10 '.0 La 3. o J3 41 :;0 s~ 335 J.B2 no 
an in J3 3.0 a .n S 0 '-' H m 321 ",50 in" 
21	 U.,. 10 9.0- 3. u 3.0 3 0 >0 30 336 458 m 
aa	 D4 10 9.0- 3.0 3.0 iu '" 

~ 
10 avo 321 .>28 }L4 

23 132 9 0 8. I} 3. c H 2. r;. 1:: "OS 239 ,0< 270 2,8 
24 as , 0 D.O '-' i o '.0 is 35 228 "I}S m 2:'3 
as te e 0 B 0 6.0 '.0 '.0 J3 H 342 oa 530 H6 

" 
26 H a 0 a 0 6.0 e 0 a 0 ,1 53 396 ,61 480- 184 

s i e 0 8 0 , 0 8 0 2 0 to '2 291 cas 228 
e c 6 a 0 0 9 138 '" ac -,zs	 '.0 0 3 6 m ei s :. 60 

23 "sc ; 0 3.0 S 0 , c 9 0 363 570 H3 203
30 .o :1 10 , 0 5• ,0 e 0 '" 356 m 264 162 

r ,	 '" JJ S> --- 12 s .J	 ~ 20 --- 382 233 

TOTAL 64'97 535.0 435.0 310 0 174.0 121. -0 393 4 2055.0 'IUD l.357~ 11631 6148 

"m 2:'G 17 _13- 14 n 10.0 6.00 3.9{j 13.1 65.3 3rJ4 375 203 
630 30 rs J3 La m eae 6~5 560 '" 

MIN 8.8" e.» 5.0 U '-0" U zza 321 132 
"-C-fT 12890" 105[1- m s rs "s zen 780 4C80 HlO"JO 26920 2~070 12190 
CFSM 17 .3 1.47 1.Hi .83 .SO .32 1. 08 5.48 25.1 35.2 ci . 0 16.9 
!N. 19.97 1. 04 1.14 .95 .53 .H 1.. 21 6.32 2:8.0l n .73 3S.76 18. sc 

''''	 , , 23:' '" 

S'l'ATlSTlCS OF MmnHLY MEAN DATA FOR ~A1'ER YEARS: 1951 1964. BY WA'l'ER YEAR lwn 

MEAN JS3 50.6 20.6 9.02 4.33 4. 08 12.6 89. f 25~ 42'S ,SO 359 

"'" lSO i20 61. {J 25.8 7. '16 "'.52 n.4 ras 375 557 nil 543,.-;, 1952 962 1962 a54 1962 19062 1950 19<52 195:]- 1%1J ~96::: 1956 
so. B 7.9 4.71 1. 50 1.IJO 1. 50 4.SI} 44.4 ,SO )1{1 324 005 

r,,"1 1956 1961 H51 1951 1951 1954 1 '154 J 951 ~ 95'- ~ 953 1963''" '03 

S:JJWJlR'i STATISTICS FOil 19<53 cALE~DlIR 'i~l'l FO::;; 1904 lo.'ATER 'lEAP: "'ATEI' YEARS 19SL 1964 

ANNU;>.L 1'O';'};'-.	 62B57.1 50981.4 



ANNUAL MEAN iva D9 149 
H1GliEST l'INNlJAL MEAN m 1'962 
LOWEST ANNUAL MEAN i aa H5, 
H[(lHEST DAILY MEAN 1040 Ju1 i a 64; Jul 3 26-5~ lwg 13 H6D 
LOWEST OAILY MEAN s Har 19 '.0 Mar 23 1 0 'eo 1 1951 
ANN1J~L SEVEN-DAY (fWIl'lVM e Mar 19 2 3 Mar 2~ l.O cob 1 ~9S1 

ANNUAL RUNOFF ~AC-FTl 124700 101:00 107700 
A."lWAl. RUI10FF ICFSMI 14.2 11. 5 12 1 
ANNIJAL RUNOfF :INCHES) 193.25 1%.'14 166'1'4 
10 PERCENT EXCEE:JS H2 '" 42B 
SO ?£RCEN'l' EXCEEDS sc " <; 
90 PERCENT £XCE.EDS 7 5 _(I , a 

stATISTICS COl-IPIJTED BY: ¥.RSEITZ Di'lTE: HI/091l991 AT, 09:52,D4 

o 
~ 

,, 



unTED SrjlJ,TES DE.PAR'fM.Wr OF THE INT&RroR - GEOLOG1CA" SURVEY - ALi'lSKA DiST;;'ICT C6/26/9S 

STATror.: NUMB~R i5053~~O LeMON C NR JUNEAU AK STREAM SOURCE AGENCY 'JSG5 
L1'.'t'I'rLJDt 5iJ.2"3.)(J LONGITUDE 13~2S15 DRi'lItlACE Al<E~ 12 _10 D~TU]II 65-0.00 STATE -:'2 COmiTY IHJ 

DISCHM::CE, coarc FEEIT PER SECQNCl, WllTER YE1IR OCTOBER 1964 TO SE~TEMBER J %5
DAIL'! MEAN VALUES 

OCT "OV pee JAN :EB Hi\R ." MAY J;jN cue 'CO SlOP'" 
," 51 H 5. s '.0 ISS ", 4H 555 

D "13 "13 '.0 '.0 " 2{15 370 50S'" " 1 s ra U \. o as" W '"' ;," 
, 0 

,," 
:n~ 

w'" "eu zu "i a r i , 0 u as In ." )03 m 
"8 60 60 ia >0 1 0 ao ":.92 320 36''" 
2; 0 60 ia 9 0 s 0 s 0 21 129 on 334 472 
aae " >00 B 5 s 0 , as 125 m 352 S065]I 0
 

e aai
 60 " 8 0 '.0 s 0 zz 16"3 <50 nCo 43~ 
9 ;.;m "13 <5 " 6,5 6-0 17 HO on ;0. ~ 823" 

10 m ,3 35 "" 1 0 1.0 1.0 H g8 B2 "9 ~89 

n , S10 1B sz u 8.0 266 ,"0 24e. 
12 '" as 12 s 0 9.0 " 19B "" 39, m'15 15 
13 m "as as 12 " , 0 s 0 a.o 1B 

'n 
21.1~ 205m 

14 266 29 n 1; 5 5 5 0 9'.0 " 14J 227 115 
15 no :13 ao 5 ] 8 '" 12 s 5 o 10 " 392 310 1;1'" 
J6 151 n zo 20 s. s s .o 19 2S 2'57 m 3B4 m 
17 19 as \.0 '.0 11 20 2'::6 are so, 251 
15 '"'00 "63 13 50 '.0 5 0 rs 2 J :88 ~:;5 392 

452 t e 100 5. o 5 0 12 )) 165 '" srs aas 535"20 31.4 "6\ 11 70 , 0 12'.0 42 18' '"0 917'" 0 21 m )) 12 so ,., 6. G 12 5"; 141 266 13' szo;,. az 166 6\ ie so 5.0 '.0 18 ;0 ;.27 366 He m 
"co 2" )5 i s 5 .0 , 0 16 53 )]5 352 310 
24 i s r J1 rs "35 '.0 0.0 JO 19r. "8 '42 '" \40 
as ~18 27 15 )) 5.0 e..u as st" 1:;9- )56 ase 338 

,." 100 1; ae 5 0 6.0 12 n2 151 22.01 2,~ 

21 91 21 14 24 5 0 5.0 120 In )'i1S rse at a 
ae 'I 13 :4 JJ 5.0 5.' so" '-47 "0 392 1>5 256 

'" -, 
29 '1 14 IS 5 s )J 137 US ass 266 185 C. 
10 si 16" 14 J6 --- '.0 i24 239 ai s 16" 
J1 \4 H " 5.0 "--- 161 3%'" 6\' 

'I'OTAL 6-1g, 1"293 195.0 '..84.5 54:>.0 1585 ~440 11940 l182 ~ InIB 
acs 43.1 25. s 25.8 06 _96 5.95'" '" H.I 51.1 B) 385 381 m"'''" m 113 10{l 100 H 1.0 92 16l 266 ms 91'"'" ",Mm 54 re. H ra 5.' ~ .0 5.0 ~6 ~ 25 2~"9 195 1'51 

I\C-FT 128M 256D lS~O 1580 m "< 1 080 314.0 j(J79J 236BC 2345::- 224~O 
CFSM 11.3 3.56 2 ... 4- :2_13 .5O .49 L~G 4.2> 15.0 31- 8 31. 50 31.J 
m. 1'9.93 3. S'8 2.41 2.46 .60 .51 1. 61 ';'.37 : 6.12 36.71 36 _,s 34.30 

STATISTICS DE' MWTHLY MEW DATA FOR ·....iWER "EARS 1951 1965, BY WATER YEAR ('~'¥) 

!'JEAN ISO 4S. ) 20.0 B.o..9- 4.09 4. 37 12.8 f!.7. o ;;;55 eaz ..oS 3~O 
OW< 360 120 67.0 250_ 3 7.96 9,52 21.4 189 :>75 557 n8 543 
[1Io"'i1 1952 1962 1962 1964 1962 1962 1960 1962 1960 "96J 1%0 i 956 
m so.a 11 . G 4..7I 1.5(1 l.()O 1. SO 4..5!J 44.4- 158 310 205,m' 1956 1963 1961 1')51 1951 1951 19S~ 1954- 195: 1951 '"1953 196) 

SUMMARY STATISTICS FOR 1964 CJ\Lo!NDAR Y£AR FOR 19E5 WATEr; YEAR WATER ;,'EARS ,951 1965 

ANNUAL 'JO'I"AL 52094.4 524~S.5 



ANt.'UA"L MEAN w '" '"HIGHEST ANNUAL !-lEAN m 1%2 
LOWEST ANN\.JAL MEAN i az H51 
HIGHEST £lA1LY MEAN m J"l 3 m Sep 20 25Ml Jl.~<;! )3 !960 
LOWEST DMLY MEAN 2 0 Mar 23 5.0 peb 17 , It Feb 13 1965 
AtltlUAL SEVEr-z-DIII' MJN[M\.JH 
AJJNUAL .mNOFF fi'.C-ITI 

U 
103300 

~ar- 21 5. " 
H14000 

Feb 17 .'3 
107:;;0.;) 

F'eb 1~ 1965 

J\NNUi'.L RUNOFF fCFSMI 11.8 11.9 12 3 
ANNUAL FUNDf"F fINCHES) lGD16 161. 12 1-6,.07 
10 PERCE!', EXCEEDS 393 '" s s i 
50 PERCENT EXCEEDS 
9(1 PERCEtll' exCEEDS "5.0 

sc 
'.0 

'5, 
STATISTICS COOPUTE:) BY' HRSEITZ DATE' lQ/09/l9~1 AT, 09: 52 3-2 

Cl 

t 

,, 



:.JIUTED STATES DEPARTMENT OF THE INTERroR - GEOL-OGICAL SDRVEY _ ALASKA DISTRICT 06/205/95 

S'I'A1'rON N!JMBER 15052CHIO LEMON C NR JUNEAU AA STREM SOIJi<CE AGENCY OSGS 
LATITUDE 5B2}].{l LONG1TUDE 13<12515 DRArHkGE AREA 12.1(10 DATOM sse. 00 STATE 02 COON'll' 1] 0 

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER ]965 TO SEF-TEMBER 19&6 
DAILY ME:kN VALUES 

DAY oc-r NOV Dec OAN HB ;.lAY JIJN .JUL ACt; SEP"'" '" 
139 US zs ) 5 1.6 L.J 20 n 'n 230 656 60'izz n a ai ) i 1.5 i , 2 60 54 lOS 254 656 355 
m rs 2 5 i 3 1.2 OS 52 005 m 515 310 
359 "50 31 U Ll OS J5 251 arc 44' ~522 ) 
1)0 61 15 2 • i 1 Ll 17 63 aro 200 m asa 

s ,Be 2.5 CO 1 1 08 210 : .. 5 
7 '00 "60 " 2.2 1.1 " ~ 19 272 '" 215i 0 '" 22~ 
e m 35 "12 2.1 i 0 1.1 "as ;1<1 292 233 '" 2C8<'0 
s '55 J5 12 2.1 i 1 1.1 77 263 2S6 54C ace 

10 ,,, 28 31 '-0 i 1 1.1 "60 5' <,24 'EO m ":.5'9 

11 2", J5 n 2 0 .20 Ll 14 az ace no 4,2 
12 iaa 11 2 0 .08 Ll 12 m :;:51 "!E2 H9 
13 '61 "21 12 2 3 'tu 1.2 11 "ei 178 zsa 300 

15 n 2 0 'm 1 2 9 5 ,eo 31G '" m 
'" 

" t e , , 570'" 1.2 8 5 " L98 373 ,SO15 " " ., " " '" 
i s -a vt 15 .eo L1 8.0 H no .!.72 m 43~ 

n 60 5 o L1 U H 53S 34 ~ , , ." ",
10 "5' 15 " a. e 53 '"m 436 456 ~ 0 6 " , , ." "1 ,15 50 ":.3 '5 5] 334 440 3?6 5:0 
20 52 "n ra , , ." 

11 05 257 4 2 ~ 50S 329."... " 
21 12 12 .00 1 , 37 '30 .20 ~:'L 3S~ 

~ 22 " 12 11 •. 1 2 , i 2 "21 12 2"02 He ];-'9 22!. 
23 '"'12 H 10 s o , 2 16 100 'SO ~77 241:; 

11 ) .. , ,m 9 0 '"' iu 60 10 " 108 ,d5 ':'45 asz '" "2S 1H 10 B 0 L1 2 5 n HiS 5'0 S4(J Jeo'-' " 
2S 200 10 7 0 2. a 3.0 U 13 rt 178 JIG 6-$'2 

i o 6 n 2.5 2.0 15 12 )0 i sa 535- m S6{1" '"'1< 12 5 • 2. ) 1.5 50 i a 20S 608 3D3- ,eo ,"as asa 15 , 7 '.0 eo H "J1 200 62"0 263- en ,. 
13 202 re • l 1.5 --- 58 n 13 192 56S 296 6'>6 

'" 

..,
" : 98 --- B --- 35 50 --- '05 ~S2 

"" '''' 

TOTAL 62~j 965- 368 2 92.3 53 _62 252.1 453.3- 1633 616C 1~84S 14.714 11266 
"'AN 'os 32.2 U.'9 2.98 1. 91 a.r's 1-5. ] 52.7 225 aea 475 376 

135 23 5 .0 ie 25 119 ~O4 eo, 945- 752'"50 i o 3. B 1.2 .20 11'" 1.7 23 n 200 263 ~49 
12480 1910 J30 500 899 ,2:4() 13410 23490 :;:9190 22350AC-F'T >B3 

C.SM 16.8 2 .~5 98 .25 '".n 1. 25 ~ _35 ie. S 31.6 J9<2 31. 0."m. 1'> .35 2.97 l.n .n .60 .'5 1.39 S .<J2; 20.7e. 3S _42 45.24 34.64 

STA'I'ISnC5 OF MONTHLY MEAN DATA FOR ,"ATER ¥E1\RS 1'951 19£6, BY "WATE~ 'iSM'! (Wi] 

"AN 159 48.1 19. :3 8.53 4.25 4. )9 s 2. "7 {If. 0 no L9 ~59 3~9"
 
350 67. 0 25. B 1.95 '9.52 21.4 185 ns '.is, vie 5"
'''''(m) 1952 '" 19-62 196, 1960 1962 1S'E>-:J 1960 1%0 1956
1962 1%4 1 '962 

50 .8 17. B 4.71 LSD 1. 00 1. 50 4.SC! 44. ~ "0 310 ")24 211'5
1m, 1956 1-;161''" 1%" 19501 1951 1"951 1954 1954 1951 1951 1953 1%]. 

SiMHARY STA'!'[STECS FOR 1965 CALENDMl YBAR FOR 1%10 \o,'AI'ER ~'EA;;: WA'l"ER YEARS 1 '9S1 196-6 

ANNUAL T07AL 51454.1 54695.52 

http:37'30.20


JiNNOAL MEN>! rsc'" '"HIGHEST" ANNUAl.. "EAN 17'3 !962 
LOWEST ANNUAl.. MEAN 122 1951 
1I1GHEST DAILY !olEAN 
LOWEST DAlLY MEAN 
ANNUAl.. SEVEN-DAY MINl:N:JM 
ANNUAL RUNOFF IAC-prl 

911 
3 
S 

1021-00 

Sel? 20 
Dec 3-1 
Feb 17 

9~5 

.70 

.73 
10B500 

Aug 24 
reb 13 
Hob 13 

26-,,0 

. " ."
lOB900 

Aug 
Feb 
Feb 

13 
13 
13 

1%0 
1%5 
1955 

ANNUAL RUNDFF ICFSMI n.? 12.4 n' 
ANNUAL RUNOFF r niCHES) 158 19 lOSS.. IS 1 se BJ. 
10 PERCEN1' EXCEEflS 
50 PERCENT EX.CEEDS 
90 PERCENT Ef:CEEOS 

m 
38 

U 
'"<0 

L2 

m 

"., 
STA'IISTICS COMPUTED BY: HRSE~TZ DATE: 10/D911991 .'>.1': 09:53:04 

o 
3; 



UNITE!) STATES D£PARTHE:NT OF THE INTERWll GEDLlX;lCAL SUil:VE"i - ALASKA DISTRICT 06!2!>i~~ 

SHl!'tO~ NUMBER 15D520UO LEMON C Nil: ,JUNE/lU k>: STREAM S01.IRCE J<GENn' US:;S 
LJ\TI'l'UDE Sfl1330 LONGITUDE 13425-15 Djl;AIN.MJE AREA 12 .10 DATUM 650.00 srare 1J2 COUNTY 110 

DrS-CHARGE, CUBIC FEET PER SECOND. W).,TER YEAR OCTOBER 1966 '1'0 S"PTEMBER 1'1\;7 
DAILY MEAN VALUES 

Di'o." OCT t<OV m MAR MR	 .nn, AUG'"	 0"''" ""	 '" 
m '06 11 ro S. , 6 0 3.1 38 lCC J8C He. 550 
242 6; 10 rc s •o 6 ) 3 , 11 16) 356 5~O B54 
345 te 9.5 , o 6. ) 6 6 15 11 Hl }3 ~ m 764 

9.0 '.0 6.5 6 8 U as 163 3'6 392'" '" a 5 s . e 6.7 3 o 4.0 11 172 370 m '"3 8 ~"'" 
, os 32-0 a z 7 a 7.0 <.5 D 155 32S 134 no 

1 aes "35 a o in 7 a .0 5. c 3C U5 aca m ~e.4 
s 8 0 iu , 0 s 7 5.5 35 163 339 eas 630 
s '"U5 "as a a ai 3 o u 6.0 35 190 28$ 191 ",

10 1l.3 a 2 10 3 o 0.> s 5 ee 198 109"	 '10'" 
i i '4 '.5 10 3 o s 1 U 2-118 J2(! 5C5 292 
ra sa "zo s . e 9 ; U , 4 La "E,1 2,0 m ."
" es ta s. s , o 6.0 s 0 , a 6, m ,59 '"sea 
14 sa i e 10 B a s .o , 7 , 9 s s ,2~ 34.5 '"505 H:JO 

S, 15 11 e 5 5.1 • s 3 3 436 J!>2 45 e lOSO" " 
re ! 4 11 B-2 5.9 4.2 3 5 373 3-'52 3S9 6'98"52 11 1.8 5.3 .. , U "eo 42(;, }; 4 ] Sot· esz "	 1 .,%10 " 7 3 5.2 3 19 452 206 1993.' 
19 "10 "i t " 7 0 '.1 3.5 e 5" m 250 1';2, 7" 
20 11 10 " S 5 9.0 LJ U I~ 432 911 74& 384" 

'?	 21 JS 10 12 60 5.0 3.2 9.2 i oa 02 rs a 251 
22 11 5 S "16 '" ... 30 12 5.0 3.1 9. S :l~4 J08 '50 215 

-J 11 29 :5 11 ; 3 5. e 3 G ~ I) 3f'.8 40B 37D 
1S ~ 4 11 S 0 5.2 1 0 428 412 231;"as 11 10 5 , 5. ) 3 a "1< "eo 100 356 595 245 

" '" DB 

" 
zz 11 rc S 0 5 , U as 71 JH 356 0$62 334" 2t 12 10 5 0 5 6 3. , as 9:;; 472 515 C10 :'~2"ze 19 11 10 S 0 9 a 1. C- 12 12S 570 6800	 ';3'0 227 

29 11 10 5.0 3.0 n 13s '>10 ~o.8 535 "l €-5 
30 "ss '-2 10 5.2 --- U 3S 103 3% 540 ,45 
11 10 --- ,0 5.' ) 0 -.- 14g '" 39" 590

TOTlIL .j,~n 9(', )11.4 2].5. a 166.2 143. .2 3-26.0 2248 ~628 11465 L5971 1S1n 
1]2 30.1 10 0 1.59 5.94 4.5"2 10.9 72.5 32~ nc 51S 
69B 1<; 12 91 U r,e 35 169 S/C S~D 79'1 10'80""" 12 B.0 5.0 3.1 1 ~ ,GO n9 

«""	 'Ol 

1> 5. a 1.0 30 5 H5"'" SHo -51 B 463 aac 637 4460 1 ':'100 22,40 31690 30300AC-FT 1~9D 

C~S!i 10.9 :2.49 .83 .03 .49 '"'8 .90 '5. '1<.l 26.5 3:J.6 42.6 >I, 
IN. 12.58 :2_78 .96 .rz .51 .44 1. OD 0..91 2'9.6a }".25 49 _10 .. 6 _49 

STATISTICS OF MO~;THLY MEAtl DATA FOR WATER YEARS 195, 196], BY WATER 'lEAR (.'.'¥ I 

155 48.6 19.0 B.47 5. ~6 '5.58 i 2 _7 87. '9 260 45-:>- m"'''"	 <" 
"AX 350 120 67.0 25. 9 13.6 .23. '5 21.4 189 375 S5, 543 
['iii·) 1952 1'962 1962- 1964 1967 1967 1960 ~562 1960 1 '960 '" 1956I'i60 
",N 50. a 17.8 L71 1.5[1 LaD 1. 50 4.5C' H.4 ,SO 310 32~ 205 
[wn 1956 1963 1961 1951 1951 1951 1954 1954 1951 L951 ;.95, 1963 

S;j}!~."F.Y sr,>.TlS';"ICS	 FOR 1966 CALEN"Di'lj( YEAR FOR 191>7 WATEf;: YEAR I'A?EP YEARS' 1951 1%i 

ANNUAL TOTi'o.L	 5:2374.72 6%11.0 
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UNITEC STATES DEPARTMENT OF TJiE INTERIOR ~ GEOLGGrCAL SURVEY ALASKA DlSTRICT Of.il6/95 

STAnOI': t'UMBER 1"505200C LEMON C NR JtmEilU j;)( STREAM SDl'RCE AGENCY USGS 
LATITUDE 5823)0 LOOGITUDE 1342515 DRAINi\GE AREA 12.10 DATUM 6SQ.0{} S'fATE ~2 COUNTY 110 

~ISCH""i'lGE, CUEIC ~EET PER SECOND, W....TER YEAR OCTOBER 1'967 ,0 SEPTEMEER 1"9158 
DAILY MEAN V....LUES 

D" O~T N8'l DEC OM coo	 l-1AY JUN .nrr, A:JG S1';O'"'" 
1~5	 '9 i i 5 0 12 H 1-59 376 S16 5~"7 

25 "ao t n , , eo" i i u 217 ass 343 s i e. 
'7J	 '-S , 5 ri '9, m'" 25	 25 n ,n H6 
S< "n 20 , .0 l'
ss H 16 a 0 5 0 " 14 16 m 600 3706 .uzn
 

9.0	 i i 2tS sn 322 5~.2 

" 
6 i s 7. U 8 0 as 12 2i 1," 55l 393 j110 
7 " 'J " 13 '.5 rs ac i i 502 3H S"P 
B s i "«e 14 6. U 25 '9 U i ss n."3 ~ '" sas 7f·3 
9 asa 36 is 5 5 aa as ie 37 2J9 5:'2 He 510 

10 '" as 16 s 5 ao aa 12 208 44E" 352 589" 
i i m ~2 5 0 U 2J D 56 :<57 ~1S- 326 ~JJ 

12 145 " ::3 5 U J; is 9 8 5" 212 378 Jl:2 
D "~ 9 5 n H rs m 259 353 ZOE:'"	 '"~ 

~ 

J<	 " s 0 rs 9. s "es 26D ~n ~1 0 329 
JS aaa'" !25" ao" s , " H 10 260 326 29:' 25~"	 " 
t e W ,OJ JS U t o B rc 82 262 no l' ~ :;7.3 
17 sa 82 D U s , l7 n lS 25S 2Bg 117 2&5 
18 ae JS l7 '.5 s 0 ra 12 W 268 zaa 295 H7 
19	 ss 12 U.. , B 299 m 292 267 m 
ac 75 "52 B 4.5 U H " 328 278 3-14 264 1H" 

0	 21 5~ 200 io •. s e o n 286 ;.>9 Jg~ "'.28 

~ 
aa 195 32 m ., 0"1 
21 105 e.o 26 ra 21 I" not 2H ;'74 3S0 H8 

51 55 0.0 n i i 

55 9.5 5 0 9 e " rz '" .230 1(7 456 

" " 18 1& 20S 26. 36! 300 m 
25 t s l7 16 lB 31;2 W 280, 0 

1" 35'" " 
H n 15 H leO n5 452 rae 14<"21 52 ae" io'" i o 20 H 16" 10< 387 182 421 

2$ 52 15 s 0 20 D B 1<;, 3cn ,CO 234 -695 
as l7 "ro 10 8. D so B i s "6 3,.:J. m 56J 365 
10 ae B LD n ie H6 542 248 

'" 
".ai	 "38 12 6.0 )l HJ '"--- 6-60 883 

TOTAl. 298? '-6% ns 5 239.0 395.{\ 721 394 6- 35£3 7905 HC5 lO8g] Inn 
'OM %.2 :5 2 1·"- 0 7.11 13..6 23.5 13. ::: 1 I 6 m ~33 351

"'X	 
JO' m zoa 25 20 ;0 ,8 128 387 7f4 8:)1 Inc 

"IN 38 i s '.0 <.6 c.u "l7 9 a J< "288 t sz 107'" 2.ol1~D1\C-FT 5910 32<W 55' 1440 783 E10 156&0 25610 2161(1 
CFS)oI '1.95 4. ~6 1.16 '" 1.'"13 1. 94 L09 9.55 21 . ~ 15_ 8 29" 0 33. S."w. 9.17 5. C~ 1. 34 .'3 1.21 2.24 1.21 11. 02 2~. :;'0 4;'.24 33.4'? 31.44 

STA1'ISTiCS OF MCNT:l.LY f':EAN DATA rOR Wi\.1'ER YEAl'S 1951 _ i see. l:lY "'ATEl< YE",R ~,,"yl 

MEM' 15G ~,,"8 18.2 8.13 5. as 0..65 13 .3 69.1 267 420 44, 367 
m 350 120 67.l! 25.8 13.6 23.5 23.4 309 sea 557 716 ~43 
(~rn 1952 1962 1964 1967 1961 19£e 1962 1968 1950 IS'H 1956 

50.8	 , .5 4 _71MIN '" 1- SO 1.00 1. 50 4.5fi 44.4 158 310 32~ 205 
19%	 968 1961 19S1 1951 1951 1954 195~ 1951 1951 1S053 ]%3(""'I 

SUMMARY ST;;';"]81'I-:::S FeR 1967 CA"BN"DAR "tEkF. ,OR 1%B ,",'kTER 1:'Ei'.R \;iATER YlOARS 1951 1968 

1INNUMo TOTAL	 60379".1 54802.1 



ANNUAL MEAN 
HIGIiEST ANNUM. MEM.! 
LOWEST A.'lNUAL MEi>,N 
HIGHEST DA[LY MEi'U'l 
LOWEST DIHLY MEliN 
ANNUAJ., SSVU1-DlIY M1N1MUM 
MiNUAL RUNOFF I....C-FT) 
ANNUAl,.. RUNOFF :CFSM) 
aNNUAJ., RUNOFf: [NCHESI 
HI "PERCENT EXCEEDS 
~(1 PERCENT EXCEEDS 
90 PERCEf.lT EXCEEDS 

STATISTICS CO!'1PUTED BY, HROi'EIT"Z 

'" ,SO 15(1 

'" 19'52 
no 19~1 

1080 
3. c 
3. o 

Sep l~ 

Mar 23 
Mar 23 

IIIO 
'.0 
4.6 

sec 6 
M , 
.tan 15 

2f,6~ 

. " .n 

Aug 
Feb 
Feb 

J3 
13 
13 

19£0 
1965 
1'905 

IH900 1 ~8100 1oesc0 
13. T 12 • 12 , 

195.63 16S 49 HiS 77 

'" m '"" " 42 
51 9.0 U 

DATE: 10/09'/:'991 AT' 09:54:04 

cg; 

,. 



mUTED STATES DEPARTMENT or THE INTER-toR _ GEOLOOI-cAL .sURVEY - ALASKA DISTRICT 06(26/95

['i'lTlTUD-E 
STATlON NUMBER 150-5.2000 

S"82330 I.JONG1TUDB 1342515 
LEl-ION C NR ,nmE1\U A..'\ STREA.'l SOURCE AGENCY USGS 
DRAHlAGE J\R£:i'I 12.10 DATUM E5~. 00 STATE 02 COUNTY 110 

DlSC!!AR3E. CUBiC YEE'f PER SECOND, WATER YEAR OCTOBER 
DAlLY MEAN VALUES 

B61": TO SEf'TEM3EP. 1'969 

DIIY on NOV OK JAN '" MA8 AN' MAY Jl'N ,J\JL ACO m 

18' 
158 
i sn 
In 
res 

ae 
as 
aa 
ie 
~7 

aa 
i i 
ri 
io 

, 8 

; 0 
a o 
; o 
a 8 
a r 

2.5 
2. s 
2. S 
2 8 
, 8 

2.8 
'.8 
'.8 
'.8 
2.8 

;0 
2S 
2S 
as 
2S 

19: 
23 

"15 
23 

'"331 
361 
}7! 
319 

;>.,.4 
2$2 
m 
211 
ass 

425 

'"n8 
;CO 
asi 

291 
370 
305 
2"3, 
aia 

10 

n 

"55 

" " 

15 
15 
32 
2B 
20 

8 0 
8 5 
8 , 
, 8 

o 

2.6 
2.5 
U 
, 5 

'.5 

a., 
2.5 
2.5 
>.6 
U 

U 
). c 
).0 
).0 
a.c 

27 
;0 

n 
;0 

2S 

15 
12 
15 

"55 

'"m 

'"334 
329 

287 
258
0<, 

IHO 

'" 

m 
555 
560 
sro 
806 

aas 
Wi 
332 
6 ~3 

910 

1) 

ra 
13 
14 
15 

H 

"3'. 
;0 

25 

18 
18 

"15 
t i 

s 5 
5 .n 
8.8 
8.2 
5. c 

z.5 
2. S 
2. S 
'.5 
2 5 

, 8 
3 8 
3 0 
3 0 
3.0 

3.0 
3.1) 
3. I) 
3.0 
LO 

"15 
'.5 
n 
n 

57 
s 
az 

"lS 

;)) 

150 
4(15 

'" ;" 

m 
;23 
75S 
538 

H' 

H'i' 
312 

'"0 
'89 
2" 

'"702 
3D 
256 
no 

ts 
n 
i a 
H 
an 

eo 

"vr 
B 

" 

ro 
io 
i i 
vt 
n 

, o 
8 o 
80 
, 0 
5.0 

2 5 
2 5 
2 5 
2 5 
2.5 

3 o 
2 8 

'"' :L$ 
2. a 

3 , 
, 0 
, 2 
, 0 
J.O 

"aa 
aa 
ie 
15 

">5 
H 

105 
HE 

ses 
542 
SOC 

'"ezo 

ree 
J32
1<, 
3M 
sea 

w 
32>
~n 

31S 
27(1 

'" 235 
23' 
2H 
en 

'? 
01 
~ 

21 
22 
23 
23 
25 

H 
47 
5: 
se 
ec 

U 
i i 
i a 
n 
10 

, 1 

• • 
• 2 
• 03 s 

2.5 
2. , 
2.8 
2 5 
'.5 

2. u 
2. s 
'.6 

'"' 2.' 

j 0 
3 0 
).0 
3.5 
5 n 

H 
14 
n 

" " 

13S 
205 
24~ 

318 
,03 

38;] 
3~5 

36-3
30.1 
35~ 

4{1S 

'"~ 43 

'"". 
2(.1 

m 

-2:36 
no 
243 
2Hl 
n. 

25 

"2B 
as 
30 
31 

32 
2B 
as 
22 
ao 
aa 

19 
16 

"aa 
15 

--

J.< 
8S ,.. 
3.3
3.2 
3 

a 5 
a 5 
'.5 
2 5 
2 5 
2 S 

2.8 
2.8 
2 a 
--
--
--

10 
zo
'5 
25 
aa 
10 

" "20 
n 
n 

--

233 
2:.7 
lSS 

'" '"255 

358 
m 
H5 
335 
322 
--

m 
5;' 
H' 
]i8 

430 
53-8 

m 
2)0 

n. 
2,,4 

'"m 

1" 
Hl 
151 
222 
ng 

~ 

~... 

TOTAL 
MEM 

'''' 'lO 
AC_FT 
CFSI1

'". 

180S. 
58.3 

1 80 
20 

3590 
4,lJ.2 
5.56 

524 
17.S 

"10 
104(1 
1. 44 
1.61 

19a. ~ 

".09 
n 

3.1 
m 
.50 
.58 

79.6 
"2.57 

3 _0 

a. S 
>SO 
.n
." 

77.0 
2.15 
3.0 
a., 
153 
.23 

" 

lOll _6 
(,.73 

10 
'.8 
'14 
.50... 

tea 
23.4 

n 
13 

13Sl0 
1.93 
2.1& 

3348 
108 
318 

16 
606-010 
e. 93 

: fl. 29 

11456 
sea 
508 
n8: 

2212:0 
31.6 

)5.22 

14.,2~ 

m 
1140 
ass 

29~10 

39.0 
44.96 

10834 
3~9 

570

1"2143(1 
28 _B 

33. :22 

'0'284 
309 
5'10 
In 

184~O 

25. eo 
2fL 54 

STA'rlS';JCS OF MONTHLY MEAN DATA FOR WATER Y~RS 1951 19~9, BY WATEIl YlOAR {WYl 

.MEAN 
MAX 

''''' "" ''''' 

rsn 
350 

1952 
5(1. B 
1"956 

SLI 
ias 

1969 
17 .5 
1966 

19.1 
67.0 
,9'62 
4 _11 
1%1 

1),.00 
25.& 
196.4 
1.SD 
1951 

5.54 
13.6 
196j 
1. O() 
1951 

5. SS 
23. So 
19"61 
1. 5(1 
19'51 

13.3 
2J. 4 
1968 
4.50 
1"954 

B7.5 

"9 
1962 
44.4 
1954 

2057 
382 

1906B 
358 

1"0151 

m 
m 

1%0 
31(1 

19'51 

4·q 
118 

1%0 
32, 

1953 

"e 
543 

1956 
acs 

1%3 

SU!!MAR'i STATISTICS rOR 19'6l;1 CALENDAR '/"!;M rOR 1969 WATER YEAR 'WATER n;AR-S 19'51 1"969 

l\.N"t'fUAL TDTAL 52249.S 53104.1 
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l\.NNUAL MEAN 
HIGH£S'f ANNUAL HEM 
L{)WEST ANNtJAL MEAN 
HIGHEST Ol\lLY MEAN 
LOWEST DAILY ME-AN 
.o.NNUAL SEVEN-D....y MINIMUM 
i\NrnJAL RUNOFF Il\C-Fl'1 
ANNUAL RUNOFF I CF8MI 
ANNIJ"'L RUNOFF I INCHES: 
10 !'~RCgr.fT EXCEEDS 
SO PERCENT EXCEEDS 
~O PERCENT EXCEEi:JS 

STATISTICS COMPUTED BY, flRSEITZ 

1M 

1HO ul 
a 5 an 
2 5 an 

11'9:800 
B 7 

195 7S 
425 

52 

'-' 

159 151 
1,9 ~962 

122 ::951 
1420 

2 a 
%p e 
000 , 2660 

.70 
Aug 13 
Feb D 

1960 
19~5 

3 0 000 4 " Feb n 1965 
115300 109300 

13 2 12 5 
179 64 169 4" 
448 432 
'5 43 

6.3 J.6 

DATE, 10/09/1991 AT, 09,55,04 

'? 
01... 

'; 



UNITBD ST.ATBS DEPARTMENT OF THE INTERIOR _ GEOLOOICAL $URITj;;~· AL.ASK~_ DISTRICT 06/26/95 

ST1'IT1ON NUMBER 1~052[lOO LEMON C I'R JUNEAU 11K STREAM SOIJF.CE AGENCY USGS 
LATITUDE SB2J30 LONGITUDE U42515 OAAINAGB lIREA 12.10 DATUM 6~0.OO STATE 02 COUNTY 110 

DISCHARGE, CUBrC I"EET PER SECOND, WATER YEAR OCTOBER 19,0 !'O SEPTEMBER 1971 
DAILY MEAN VALIiES 

,,,	 ,.,NOV O<C JAN COB m 'MAY JUN J;E, AVG SEP0''' 
6" ai 1.5 5 a s 2.0 13 25!J. '024 484 
;63 '" , o i 2 a. "2 "80 774227 1O s s 13 ave 
51' 189 5 s ; S 2 5 2" ee no 702 '" 
m m 

,

a s 
0 

as ; , s "5. , ts 275 "8 '" s l3 551 
215 s i 8 0 as U 2 0 3 0 15 1-42 282 556'" 

s is s , 0 so 2 0 2.0 s 5 30 2:9l :<16- '1)3 no 
, , 

e 1H "53 0 "22 , .5 2.0 5 "2 as" zvi os, 492 -)1-4 

, en " 0 0 2.0 , , ass ", m 45, 
, 

s 119 51 r o is i i 3 9 13 278 411 m,., 
1O r s i i 9 5 2 e	 , t at 245 448 m 226'" '" " 
i i D8 , S o.s 8 5 a 0 ~ 3 59 2C3 eas m aai 
12 139 " , 5 ;.s 8 0 , 0 3 6 187 saa m m 
13 171 "55 7 5 6, .J i.O 1 5 5 s "co 159 ,4'0 445' m 
H 165 52 r 0 5.0 6.0 1 5 148 3H 631 zea 
15 H8 55 , 5 U , 0 "U " ,so mLS	 m5"" 
18 5 5 • 0 5 0 i 5	 5 2 zs J 71 692 548 225 

5 ,H '" "sa 5 0 3 5 • s 1.5 ac 184 on 412 420
ie " U 3 5 U 1.S 5 7 as us sn .24 
i s " "as U 3.0 •. 0 L5 5 , m ':'57 '" aaeB53 

" , 5ao " zs 3.0 '.0 L5 U "aa aes 5'5 80:'. 313 

45 aa 5 0 3.0 U LS 4.3 e.s 330 ~65 606
0 "22 20 S (1 3.5 5 0 329 5[\9 353'.5 LS '" 

'3 " 5 0 '.5 J.5 1.5 7 3 " 365 382'" 699 293 
24 eo " "H 5 0 2.5 3.5 1.5 13 "-t a 38~. n, 61lS 215'" '" 18 H 5 0 3.' 3.0 1.5 31 cs 3063 ~11 158"	 '" 

, 0 
39 H 3.5 '.0 3 0 1.5 20 30.2 -01 3·n !14 

'6 H 15 '.0 3.0 1.5 26 52 422 '54 445 t as 
, 

" 
" H 13 3 5 2.0 3 0 1.5 H " 315 508 30J es ,."29 133 31 3 0 2.0 --- .5 H "83 2lH sn 325 -s 

200 i i 0 '.0 L5 H 59 no 014 407 75 
19, 3 5 1.5 --- 1.S --- 57 523 306" 

'fe-TAL 4:lEI lsn 188.50 303.5 127.5 54.:' 235-.1 }}2C 72511 1313£ 16167 9"196 
'.EO 60 _" £.08 9.B 4.55 L 16 7, S4 42. ~ 522 :;'(17"''" '40 2M 31 an 13 a.s ze 83 '" 4_::4	 '"6n -BS3 5('9 

'65 ""t-IIN H 1. 0.0 15 1.S LS 2.0 .3 Of 30l 
AC-.-T 984') 31;-00 253 108 ,8& 2620 14_HO 2600D 32070 18240" '" CFSK 13.2 4. ,9 '".50 .01 .3S .IS :!,52 2(1. Q 35. Q <13.1 25.3 

i5..25 5..57 .S8 .,3 .ss .1 7 .ra" LO~ 22.29 40. ,9 49. 70 2i!.27'" 
STATISTICS OF MONTHLY MEAN DATA FOR WAT"R YEA"RS 1'151 1'171. BY l-/lITER YEAR IVi'{: 

f':EAN H7 ~ 9.9 17. e 7,93 5.43 S.12 1-2- 7 85.7 26~ 422 4SS 
IJ:_~'{ -:>50 129 er. c 25.8 13 . .;. 2LS 21,4 1&9 382 5S? 718 '"S43 
<~I 1952 1969 19f.2 } 96~ 1915-7 1961 1~6S 19~? 196e 1%0 196C 1956 
MIN 50.8 16.4 4 _71 1.50 1. [)Q 1.5'0 4.50 42. f. 15e no m :205 
(WY) 1956 19i1 1%1 1951 195.1 1151 1954 1970 1951 19S1 1953 1%3 

SUMMAR,· ST_"'':'ISTlC'; FOR 191(1 -CALENDAR. YEAP roa	 1911 WA'I'EP. YEAR 1'-L'ITEf:: YEARS 1~51 1<"71 

AN"'-'tJAL TOTAL	 55n2 _,. '54752 



ANNUAL "MEMJ 
HIGHEST ANNUAL MEAN 
LOWEST AJ~·UAL "MEAN 
HIGHEST DJlTLY MEAN 
LC¥lEST DAiLY HEkN 
1INNUAL SE:IfEN-DA'f MunMUM 
1\NN\JAL RUNOFF lAC-prJ 
ANNUAL RUNOFf' I CFSM c 
ANNUAL RUNOFf' IJNCHES) 
10 "PERCENT EXCEEOS 
SO PERCENT EXCEEOS 
90 PERCENT EXCEEOS 

STlITIST1CS COIH'UTED BY: HRSE!TZ 

o 
~ 

rs i 

1420 
a, 

Ht9;;00 
ra 5 

169.81 

'"45 
5 

rso 

Se .. 29 ess AUQ 19 
Jan 17 1.S ,1>'111 31 

.ran 14 U Ma..- 1"3 
10a6~0 

12 4 
168 :J.3 
.66 

J9 
'.0 

OATE: 10/09/1991 AT: 09,.>"5,32 

151 
m 1962 
; 22 19"0.1 

2660 Aug 13 19'6(1 

" Feb-:1iC)6S 
.n Pel:> 13 1965 

109400 
12. 

169.0.9 
»ae 

42 
co 

,, 



UNITED STA'JES DEPARTMENT OF TFIE HITERrOR ~ GEOLOOI-C"AC. SURVE:Y - ALASKA DISTRICT 06/26/95 

STAT10N NtnoffiER )5052(!OO LEMON C Nfl JUNEAU AK S"TREi'.M SOURCE AGENCY USGS 
L.ATlTlJDE <''82330 LONGITUDE 1342515 DRAm",GE AR5i\ 12.10 DATUM 6-5~. DC STATE 02 CQUN1"t 1:tO 

DISCHARGE. CUBI-C" FEE'!' P~1l SECOND, WArER YEAR OCTOBER 1971 TO SEPT£MESR 1972 
DAlLY MEAN VALUES 

,~DAY oc-r NOV "'0 e" MAR HAY J\W JUL AU' SE?'" 
1 10' rs B•• 6 1 U 4.' 7.0 aua 2,,-4 32:6 '34 ,2 no n B.2 6 1 ·, U" 225 aae 916 417 

91 15 2 2 6 1 U • S 6.'"J 15 m ". 385 
U:-1 35 8 2 5 s • s 6.5 1.]7 N '" 4U•s n1 24 , 2 6 1 • 5 • 5 )0 542 9-:>2 30,'-' " >2' '" • s • 5 

6 15' 15 s 2 s , ~. 5 , 5 c., 45 iss 595 1<:40 261 
J on U , 9 '.9 U , 1 sa IS2 '511 m

• s 5 ,	 
2" 

B n J 5.4 5.0 \8 !40 0;.30 212 
9 '":~O 2 • 5 2 s 0 • 5 6.C H 155 "" J90 i sa520 

io "i i B 0 5 0 , 0 '" '.5 er m <;'0 m•. s	 152'" 
t t 133 16 8 0 s G 5 0 5 0 5.7 164 448 479 4,2 
rz 85 J 5 , 0 5 0 5. , o.S "ss : 71 502 3BS 611 
n 80 " J 5 5 0 U 5.0 U 49 1'IB 421 329 m 

et 11 J.O U 5.0 6.J 49 496 497 m 1140" •	 516 SO 11 7.0 5 0 6 .1	 ,,42 44' 1210
• s '"	 " '" 
, 5 

12 85 12 J .0 5.0 '.5 5 }O 264 ass sn )n 
18 90 1.0 • 5 5.' s 5 5 6 .66 4TS aae 

H 51 12 J .0 5.0 5 6 1 32 285 421 542 590 
, 

"8• 5	 

4"
19 "JJ H 1.0 5 , 5 5 '.9 "ac 249 m 425 162 

• 52C 2C 6.8 s 0 5 5	 24" .52 114" 5	 • .5 '" '" 
9 JJ	 12 :6 1 0 '.0 5 0 5 5 5.5 240 aaa 5H .16 

12 6 5 5 0 , 5 s . , t ss 212 S06 556 "J2
• .0'" " 4,'] "12 7 0 0 60 5 .• 125 246 m 90S 68" " 35 n 6 , • c 0 6 5 6 ei 273 '12 "~ 4. 6t" '.0 7"as 28 io 6.5 '" 5 0 7.7 9 5	 )"75 707"	 " 

as 10 w.s s 0 7.9 i i So. 322 3".0 971 
2J "2J 5 7 6. , • 0 5. c J.8 10 279 J7'B 71)7 49"'·5 
28 9 5 s 5 '.5 5 0 7. ? 12 ~O1" aas )75 4>07 66 
zs "12 s 0 '.5 '.5 5.0 0 i o ate )03 322 371;: ",. 
}O 21 8 , <.5 '.5 --- 1 0 9 0 557 3D3 194 '"He 683 
-n aa --- e ) 4.6 , 0 <OS --- n s 566 

T07AL 2337 491.6 aas 150.7 141.5 112.4- 2009 "2 3001.5 6SSC' iaaes ISH6 10548 
MEAN 75.4 16.4. 7.28 4..86 4.:BB 5.56 6.97 96.8 228 429 595 352 
"AX 66 8. , s, i 5.0 ?9 12 405 368 595 10,,0 Ino
"m '"21 6 .S 4.0 '.5 U 5.4 9.3 22!'J. 316 <; 
AC-FT 461,0 '""975 ass 281 415 593C: 1,59'0 2637:} 36"590 20~2{1 

~3 L35 '" .<0 '" 8. eo 3~. 4 29. I 
'" 

CFSH <.	 .40 58 i s . 9 -49.2 . "	 · " W. '7.18 1. 51 es .<; .H .53 .64 9.2:> 21.06 40.3", 5[L 71 32.0 

S'lATIS'T1CS OF MONTHLY MEAN DATA FDR WA'f.E-R YEARS 1951 H?2, BY WATER YEM (;"''Y) 

MEAN 147 49_2 17 _6 B_OO 5 . .n "'.16 12.9- 13S.4 261 08 451 358 
'AX ase 12'9 P.O 15. B. 13.6 23.5 189 382 557 /18 54323. '" 
<WYI '-952 1969 1962 19 5~ !9'E.1 195, 19E.9 19-62 196<'. 1960 1960 1956 
M1N SO.1> "6.4 4.11 1. SCI 1.0(1 1.50 4.5(1 42.6 >SS 310 32< 20~ 

<WYI 195" 1911 19~; 1951 1951 1951 195..\ 1970 1951 1%1 !9'53 1963 

SUI+lAAY -STClT1STICS FOR 1911.	 CALENCAR YEAR FOR 1972 .....·I\.T<:I': 'EAR WJ!..TER YEAF.s 1951 1372 

ANN::JAL TorAL	 50843.9 55;>69.6 

http:12.9-13S.4


1\NNUAL MEA.>l no 153 151 
HIGHEST ANNUAL MEI\N 179 1962 
LOWEST ANNUAL MEAN 122 19'>1 
HWHEST DAILY P.CAN 
LOWEST DAILY MEI'.N 
iY'Il>lUAL SEVEN_DAY MINIMlJIoI 

353 
1 
1 

Aug 1'9 
.ran 31 
Mar 13 

Ute,,. 

Sep 15 
Jan 21 
Jan 20 

J6(,Q 
.70 
n 

A>:9 13 
Peb 13 
f"'b 13 

1960 
1965 
1%5 

ANNUAL RUNOFF rAC~F") 100800 110800 10"4(10 
JlNNlIAL RIJNOf'f' (CoSM) 11.5 12. [, 12 
NWUAL RUNOFF C!NCHES ~ 15~ .31 171. 76 t69 5-9 
10 PERCEN'f EXCEEDS sse '" ":32 
50 
90 

PERC:8fll 
PERCENT 

EXCEEDS 
EXCEWS "2 

za 
5 

l2, 
S'I'I\TlSTICS COMPUTED BY: HFlSE.ITZ. DATE: lCJ0911991 AT, 09:56,04 

o 
en 
CD 

~. 



UNl1"ED STATES DEFARTMEN1" OF THE I.:NTER10F _ GEOl.,OOlCAI... SURVEY - ALASKA DISTRICT (l6n6/~5 
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Source: U.S.G.S. water quality data, .3 miles north of the confluence of Canyon Creek, 
1948 to 1972 
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MrSCEL..LM'lEDUS STATION ."''l~.LYSES 
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MISCELLANEOlJS ST.~'i'ICN ANALYSES 

MANGA SOLIDS. SED. 
CHLO_ n ..lJO~ SILICA, fRON, NESE, SUj.l DE' 801..,105. sci.ius. SUSP. 
RIDE, SULFAT£ REJE. D1S TOTAL TOTAL CONSTJ oB- DJS_ :"ALL 
DIS~ DIS DIS_ SCLVED RE,::'OV escov. TUENTs. SOLVED SOLVED OLML 
SOLVED SOLVED SOLVED iMG!L ERABLE ER....BLE DIS_ I TONS (TONS % FINER 

D1'.TE fMG/L (IIG/ .... (MGn »s (UG/L [UG/L. SO!..IlED '" '" '"""1<.S ct.: AS 5041 AS Pl sroa: AS FEI AS 10111) (MO/Li DAY) A.C-FTI .06~ MM 
(OQ940) [009 .. :.) [OOHOl (D09S51 i 0)0451 i01055) 1'1031)1 > {103021 003031 [703421 

~5052000 LEi'!O'1 C )1R JUNEAU AI( (LAT 58 2" 30[,; LONe: 134 25 151') 

oct 1"..\B 
£0. 0.3(1 '-0 U as 0.00.. 

MAY 1949 
02. LO 5 , 0 

.nn. 
H. " LO i s 

9 
0'> 

SE:P 1950 
n_ , 0 5_ 9 3. , a: :e.37 0.04 

'" APR 1'967 
:<:1. -

E'EB 1968 
1':> •• , o.o " c Q 2 1 so 1. 20 c 05 

JUN 
06_ 0.40 , 9 o. {) i n 8 oz 0.02 

J"'
OJ.. 8 so o... o e.o _60 9 10. ~ c. 01 

AU';; 

0' o 50 0.20 0.10 O. ro , ,,, o C' 
APR 1969 

~ B. 

'"B. 0_70 U 1).0 " " 11 .5 o CJ 
APR 1910 

27. U 11 0.0 '.6 " 1. "34 o.ce 
Jljl'l 

19. 0.50 J 0 o 0 u 90 <:0 i e . 1 0.03 
MlG 

00. iJ .. 0 L5 c 0 l.~ t i 21.1 0.02 
OCT 
n. 

MAA 1971 
aa La 6 8 (1.10 '<4 " C.14 O. 05 

MAY 
17.. 

'" 2<_ 
,ov 

23_ 
MAR 1912 

22. _ 

J"'08_ 

O.6;J

-

H J .10 U 

-

290 

-

t o 56 CUB e DB 

" 0" 
08_ 

D5C 
DC



"\ 

.MISCELLANEOUS STATION I\NALYSES 

sm. SED. SED HITRO ELEV. SEDI
SUSP. SUsF SlJSF. GEN, OF LAND MENT. 
f"ALL FlI."L FlIL.L NrTRATE SURt'i\Ce: SEDI D15 DflAIN-
DIAlol. DIAM. DIMI. UIS_ MANGA_ !CATLIM MENT. CHARGE. AGE 

\ FrNER % FINER ~ FINER SOLVED NESE IRON loT sus- S[JS AREA 
DltTE T',," '""" THAN :l'IG!L (UG/L iUGfL ABOVE PENDED PENDED (SQ • 

. 125 loIM .250 1-11-1 .500 I-!M: AS N03 I AS MN, liS FE) W]VD! (MOIL J IT/DAY) MI.) 
11(1"343\ (7D3HI 1703'5) [11851 ) nU83~ (718B5 ) [720CJoOf (60154) (aOI55) 1810241 

1500..2;:100 LEMON C I";R JUNEAU AX (LAT 58 23 JON LONG 134 25 ISW) 

OCT 1948 
<G. o 0 '" ;'2 

M"Y 1'949 
I):]:, U 6SQ - 12. 

JOC 
H. O. SO 650 - 12.1 

SEt> 1950 

'? 
'" CO 

n 
APR 1961 

'L 

0.20 r o 0050 

,~, 

-
5 0.11 

12.1 

" FEB 1968 
i s 0" '" ,,~D - - 12.1 

'"(16 •• 0.0 61 U 650 H U 12 .1 
.nx. 

OJ. - L20 500 eso 12 .1 
AllG 

'L 0. 20 no 650 <S 5& 12.1 
APR 1969 
12. - OSO o 0.0 12 

""n. - - o 00 1500 650 - 12 
APR 1910 

21 ..•,U, 1-S - 60 650 , I). ~9 1, 

co - O. :0 29~ 650 30 05 12 .1 
AOG 

CO. 
0''' 
1l. 

- o c 

-

eu 551', 

6S0 

83 

83 

3" 

11 

12 .1 

12.1 
MAR IS7, 
zr . n.at '0 550 a 0.01 ':.2.1 

""n. 65J , o >9 12.1 

'"~4 . 550 rz 5 6 12.1 
nov 

23. - 656 8 o ae 12.1 
MAR 1912 

22. - U 630 - 1:<'1 
JUL 
O~ .. 92 se IOC' - svn ea '" 12 .1 

OCT 
09 •.• ~S-() " 5 5 t z 

DEC 

06 - 650 , D.04 12.1 



:5 

M:SCELLAlfEOUS Sn.TTO~ i\.NALl'SES 
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f:ISCELLAtIEOUS STA'l'ION ANALYSES 
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"IISCELLoANEOOS $':'ATION ANII.L'iSES 
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Source: U.S.G.S. flow data, .1 mile upstream from mouth of Lemon Creek, 1982 to 
1986. 

..OO!J1'flf:AST ALASKA 
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- ~vdcoloi!.L'::: Unit 190jiOOOO, In Tonsnl National Forest, on r1ght bank: 1.0 al uj'>Hru.1i it",. llIoutn and S rd north
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Appendix E EXISTING CONTROLS 

RegulatmyAuthorities 

A summary table of existing federal, state, and local statutes, regulations, ordinances, master 

planning documents, and memorandum of agreements that currently apply to projects undertaken 

within the study area has been prepared as part of the Lemon Creek TMDL and follows on page E

6. 

Implementation Processes 

On the Federal level, all projects which involve the discharge of dredged or fill material into waters 

of the United States are required to get a permit from the Department of the Army, Corps of 

Engineers. The Fish & Wildlife Coordination Act requires that the Army Corps of Engineers give the 

US Fish & Wildlife Service, the National Marine Fisheries Service, and AK Dept of Fish & Game an 

opportunity to review and comment on the project as part of their review. 

If more than one permit is required from the State of Alaska, or if a federal permit and a state permit 

is required for a project within the Coastal Zone (most of Juneau), the State of Alaska, Division of 

Governmental Coordination will coordinate review of the project by all State agencies and the local 

coastal district for consistency With the Coastal Management Program. Each state agency also 

adjudicates the individual permit that they have authority for (ie: Fish Habitat permit by Fish & 

Game, 401 Certificate by Environmental Conservation, lease by Natural Resources, etc.). 

All activities that occur within the Borough limits and which involve the subdivision of land, change 

in use of an eXisting structure, or construction of a new building need a development permit from 

the City & Borough of Juneau(CBJ) and review under the Juneau Coastal Management Program. 

Long-term land use planning documents by the State of Alaska and the CBJ for the Juneau area 

exist. The Juneau State Land Use Plan was completed in December, 1993, and the CBJ is 

currently updating their Comprehensive Plan. Neither document makes specific recommendations 

pertaining to Lemon Creek, but both address impacts to streams generally. Both recommend 

measures for protection of streams in the Juneau area primarily through stream buffer setbacks.. 

In recognition of the "impaired" water body status of seven streams and lakes in the Juneau area, 

the CBJ and Department of Environmental Conservation entered into a Memorandum of 
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Agreement (MOA) to address water quality concerns. Both parties commit to coordinating policies 

and actions that will result in compliance with water quality standards for the purpose of protecting, 
maintaining and improving water quality. Commitments vary from coordination of review of 

development approvals, CBJ capital projects, leases, and disposal of lands, to development of a 

database specifically related to permits and restoration efforts, compilation of a manual of Best 

Management Practices, and public education efforts, some of which are contingent upon the 

successful acquisition of additional implementation funding. 

Questions concerning permitting within TMDL watersheds prompted the Department of 

Environmental Conservation to institute a policy for review and approval of new or modified 

projects in February, 1993. The policy states that permitted projects should not be allowed to 

cause further degradation of water quality for the pollutants under investigation in a TMDL activity, 

or cause or contribute to violations of other pollutant standards. Use of available controls within the 

permit and certification process is recommended. Early and full disclosure of the sensitivity of the 
waters involved and good communication with the applicants is stressed, as is attempting to assure 

the Viability of the project proposal. 

Key Existing Controls 

The City and Borough of Juneau (CBJ) adopted The Juneau Coastal Management Program 
(JCMP) as Part Two of the Juneau Comprehensive Plan in November, 1986. Findings were made 

which indicated that development along stream corridors can have adverse impacts such as 
"destruction of streambanks, increased runoff, sedimentation and pollution, and increased danger 

of flooding". The Plan also found that "carefully designed development responsive to the conditions 
of the site can diminish the potential negative impacts on the aquatic and terrestrial ecosystems of 

these areas." In response to those findings, the JCMP incorporated an enforceable policy which 

addressed those concerns. It states that all structures and foundations adjacent to anadromous 

streams, shall have a fifty foot setback from each side of the stream measured from the ordinary 

high water mark, where feasible and prudent. The enforceable policies of the JCMP were codified 

into the CBJ Title 49, Land Use Ordinance during a major revision of that document in 1987. 

During the Land Use Code revision, the CBJ also adopted somewhat stricter requirements for 
setbacks for habitat in designated sensitive areas. CBJ 49.70.310 Habitat prohibits development 

within fifty feet of the banks of anadromous stream corridors. Development is defined in fairly broad 

terms and includes construction, change in use, removal of vegetative cover, excavation, or any 

site work in preparation or anticipation of development activities. In addition it requires that there 

be no disturbance within twenty-five feet of anadromous stream corridors. Proposals for project 

development near to anadrornous streams are SUbject to these requirements. An applicant can 
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request a variance to this dimensional standard under the same process that is applied to all 

variance requests. The Planning Commission may require a lesser distance or no buffer at all 

based on eight standard variance criteria stipulated in the Land Use Code. These criteria look at 

whether granting the variance will injure nearby property, will allow a use not normally allowed, 

whether compliance with existing standards would prevent the owner from using the property for a 

permissible principal use, etc. No information on the possible impacts to habitat or water quality is 

required of the applicant, however staff does try to get input from ADFG and DEC on these aspects. 

Under the present process the Planning Commission can consider potential impacts to water 

quality and habitat as part of the decision making process, but the approval or disapproval must be 

based on the eight standard variance criteria. 

CBJ Title 49, Land Use Ordinance 

Specified Area Provisions 

49.70.310 Habitat (a) There is adopted the sensitive areas map dated September 9,1987, as same 

may be amended form time to time by the assembly by ordinance. (Currently under revision as part 

of the Comprehensive Plan update) Development in the following areas, some of which are 

designated on the map, (under the new revision they will just list the anadromous streams in the 

Juneau area) is prohibited: 

(4) Within fifty feet of the banks of designated stream corridors; and 

(b) In addition to the above requirements there shall be no disturbance in the following areas: 

(1) Within twenty-five feet of designated stream corridors 

"Development" means any of the following: 

(1) Construction, reconstruction or enlargement of a structure involving more than one 

hundred twenty square feet; 

(2) A subdivision; 

(3) Conduct of a home occupation; 

(4) Change in use of the lot, including any structure thereon: 

(5) Installation or emplacement of a mobile or modular home; 

(6) Removal of substantial vegetative cover; 

(7) Excavation, dredge or fill activity; 

(8) Installation of a sign; 

(9) For the purposes of Article I.....(not applicable)
 

(1O)Any site work in preparation or anticipation of the above.
 

49.20.200 Variance. A variance is required to vary dimensions or design standards of this title. 
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49.20.250 Grounds for Variances. (a) Where hardship and practical difficulties resulting from an 

extraordinary situation or unique physical feature affecting only a specific parcel of property or 

structures lawfully existing thereon and render it difficult to carry out provisions of this title, the 

board of adjustment may grant a variance in harmony with the general purpose and intent of this 
title. A variance may vary any requirement or regulation of this title concerning dimensional and 

other design standards, but not those concerning the use of land or structures or those establishing 
construction standards. A variance may be granted after the prescribed hearing and after it is 

shown that all the following conditions have been met. 
(b) In considering all variances the board of adjustment must determine: 

(1) Whether a lesser relaxation than that applied for would give substantial relief to the 

owner of the property involved and be more consistent with justice to other property owners; 

(2) That relief can be granted in such a fashion that the intent of this title will be observed 

and the public safety and welfare preserve: 

(3) That the authorization of the variance will not injure nearby property; 
(4) That the variance does not authorize uses not allowed in the district involved; 

(5) that compliance with the existing standards would unreasonable prevent the owner from 

using the property for a permissible principal use and would be unnecessarily burdensome 

because it would impose peculiar and practical difficulties to, or exceptional and undue hardship 

upon the developer of such property; unless because of preexisting nonconforming conditions on 

the subject parcel, the grant of the variance would not result in a net decrease in overall 

compliance with the land use code, CBJ Title 49, or the bUilding code, CBJ Title 19, or both; 

(6) That a grant of a variance would result in more benefits than detriments to the 

neighborhood; and 
(7) That the variance would not violate housing density, gross nonresidential floor area, or 

building and lot coverage. 

49.20.260 Conditions of Approval. The board may attach to a variance conditions regarding the 

location, character and other features of the proposed structures or uses as it finds necessary to 

carry out the intent of this title and to protect public interest. 

Juneau Coastal Management Plan (enforceable policies codified in Title 49) 

49.70.950 Habitat (f) All structures and foundations located adjacent to streams or lakes listed in 

Table VI-2 of Appendix C of the JCMP (List of anadrornous streams in the Juneau area) shall have 

a fifty-foot setback from each side of the stream or lake measured from the ordinary high water 

mark, where feasible and prudent; provided docks, bridges, culverts and public structures whose 
purpose is access to or across the stream or lake are not subject to this policy, and provided further, 

uses which must be in or adjacent to the stream or lake in order to function, such as mining 
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activities, fish culturing, water supply intakes and similar uses, are exempt from the setback 

requirement. The setback shall be vegetated or revegetated, where feasible and prudent, and 
such vegetation or revegetation shall be kept or arranged to maximize shade on the stream. 

(h) Development in buffer areas prescribed in subsections (f) and (g) of this section shall 

incorporate measures to prevent erosion and subsequent increases in turbidity and sediment 

within the waterway and adjacent wetlands within the buffer. 

Juneau Wetlands Management Plan (codified in Title 49) 

49.70.1080 Standards for Review of Wetlands Permits. (a) The standards set forth in this section 

will be applied by the wetlands review board in its review and approval of wetland permits These 

standards will also be applied by the director to wetland development activities not covered by the 
General Permit, through the coastal management consistency process coordinated by the State of 

Alaska for projects requiring dredge and fill permits for the US Army Corps of Engineers. 

(b) The standards for review of wetlands permits are as follows: 

(5) Shoreline Corridor Designation Rules, 

(A) For riverain wetlands (rivers): All catalogued anadromous fish streams shall have a fifty

foot shoreline corridor on each side of the stream, measured from ordinary high water in the main 

channel. The fifty-foot corridor shall be designated and managed as wetlands Category A. This 
rule applies only to wetlands adjacent to anaorornous fish streams included in the "Catalog of 

Waters Important for Spawning, Rearing or Migration of Fish and Game and streams that were 

nominated for inclusion in the catalog as of October 31, 1991. The shoreline corridor extends 

upstream to the limit of anadromous fish use indicated in the catalog. Additional streams may be 
catalogued by the Alaska Department of Fish and Game subsequent to the approval of the Juneau 

Wetlands Management Plan. Once catalogued, these streams would also be subject to the 

Shoreline Corridor Designation Rules. 
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EXISTING CONTROLS
 

AGENCY AUTHORITY TYPE OF 
CONTROL 

INTENT COMMENTS 

City & 
Borough of 
Juneau (CBl) 

Community 
Development 
Department 

Title 49/Land Use 
Ordinance 

49.15.330 

49.15.320 

Conditional 
Use Permit 

Allowable Use 
Permit 

To review and condition land use 
permits to reduce or prevent 
adverse impacts. 

Conditions on water quality, 
habitat protection, etc. can be 
placed on these. 

49.20.200 Variance Permit authorizing applicant to 
vary dimensional or design 
standards. 

Variance criteria is standard. 
Does not include 
environmental criteria. 

Titlc 19 Building 
Permit 

Review construction plans for 
building code, and land use code 
requirements when no 
development perm it is required. 

49.70310 (0)(4) & 
(5): (b)(l)(2) 

HabitalJ 
Streamside 
Setback 

To protect water quality and 
habitat in and adjacent to 
anadromous fish streams 

Can get a variance to this 
based on established variance 
criteria. 

4935.510(0) Public 
Improvements/ 
Drainage 

To show all drainage facilities and 
the effect of any changes on 
adjacent properties. 

49.35.540 Public 
Improvements/ 
Easements 

To provide and dedicate 
easements along any stream in 
such width as City Engineer 
determines is necessary for 
protection. 

Title 49/Land Usc 
Ordinance 

49.40.230(c) 

Parking & 
Circulation 
Stds. 

To see that parking lots are 
suitably drained and any off-site 
drainage facilities and structures 
requiring modification are done to 
CBJ standards. 

49.15.430 Subdivision 
Plat Review 

Review and approve subdivisions 
of land for development in 
compliance with City Ordinances 
(ic.drainage, erosion control, 
stream habitat protection, 
floodplain) 
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EXISTING CONTROLS
 

AGENCY AUTHORITY TYPE OF 
CONTROL 

INTENT COMMENTS 

City & 
Borough of 
Juneau (CBJ) 

49.70.240-260 

4950.300 

49.70400 

4965.210(7)(A) & 

Hillside 
Development 

To provide erosion and drainage 
control, protect water quality, 
minimize injury or damage to 
people or property and minimize 
aesthetic impact. 

Vegetative 
Cover 

To maintain a certain percentage 
of a lot in vegetative cover for 
erosion and aesthetic purposes. 

Floodplains To control uses and/or alteration 
of the natural floodplains and 
stream channels that accommodate 
or channel floodwaters and 
prevent erosion damage, 

Sand & Gravel To show drainage and specify 
(I): 
4965230(6)&(7) 

Title 49/Land Use 
Ordinance/Juneau 

Coastal 
Management 
Program 

4970905(4), 
49.70.950 & 
49.70.955 

Juneau Wetlands 
Plan 

49.70.1080(b)(5) 
(A) & (C); (b)(7) 

Permit measures to protect water quality; 
& ensure adequate drainage or 
collection & storage of surface 
waters to protect surrounding 
property . 

Coastal 
Development, 
Habitat, & 
Air, Land, and 
Water Quality 
Enforceable 
Policies 

Minimize or prevent impacts to 
fish habitat and water quality as a 
result of coastal development. 

Wetlands 
Management 
Enforceable 
Policies 

Protect stream corridors adjacent 
to identified wetland units. 

Comprehensive 
Plan 49.05.200 

Policy 3.1 

Implementing 
Actions 3.1.1 -3.1.8 

Stream 
Corridors 
Protection 

Protect stream corridors from 
adverse effects of development 
and to provide for higher level of 
protection for non-urban 
shorelines in public ownership. 
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EXISTING CONTROLS 

AGENCY AUTHORITY TYPE OF 
CONTROL 

INTENT COMMENTS 

City & 
Borough of 
Juneau (CBl) 

Policy 3..2 

Implementing 
Actions 3.2.8 . 
3.2.10 & 3.2.17 

Wetlands 
Management 

Protect wetlands from adverse 
effects of development through 
land use management 

Greenbelts along fish streams. 
vacate unecessary CBJ right
of-way's, cooperate in wetland 
& stream restoration & 
enhancement efforts, etc. 

Policy 3.3 

Implementing 
Actions 3.3.1-3.38 

Water Quality To protect, maintain, and improve 
surface water, & groundwater so 
they are in compliance with AK 
Water Quality Stds. 

Designate open space 
corridors on CBJ, state & 
federal land along anadromous 
fish streams, greater than 50', 

less than 200'. 

Policy 4.17 

1mplcmcnting 
Action 4.17.7 

Open Space Preserve as public open space 
publicly owned shoreline areas 
which possess important 
recreation scenic, wildlife & other 
environmental qualities. 

City & 
Borough of 
Juneau (CBl) 

Engineering 
Department 

1991 Uniform 
Building Code 

Chapters 70, 29 

Grading and 
Drainage 
Perm it! 
Erosion 
Control 

To prevent damage from grading 
or erosion to adjoining property. 

Assure federal permits will result Issued for all NPDES permits State of Federal Statute! Certificate of 
Alaska! 33 USc. 1341 Reasonable in compliance with state water by EPA and 404 permits by 
Department of (Clean Water Act, Assurance quality standards. Corps of Engineers (CaE). 
Environmental Section 40 I) 
Conservation 
(DEC) Alaska Statute! AS 

46.03 

Regula tions/ 
18 AAC 72 

Limit water quality impacts and 
protect designated uses. 

Federal Statute! 
Clean Water Act, 
Section 303 

Alaska Statute! AS 
46,03 

Regulations 
18 AAC 70 

Alaska Water 
Quality 
Standards 
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EXISTING CONTROLS 

AGENCY AUTHORITY TYPE OF 
CONTROL 

INTENT COMMENTS 

State of 
Alaska/ 
Department of 
Environmental 
Conservation 
(DEC) 

Alaska Statute/ 
AS 46.03 

Regulations/ 
18 AAC 72 

Alaska Statute/ AS 
46.03 

Regulations/ 
18 AAC 72 

State 
Wastewater 
Discharge 
Penn its 

Specify wastewater treatment 
levels and control environmental 
impacts. 

Seldom issued. Issued only for 
discharges too small to 
warrant an EPA NPDES 
permit. 

Wastewater 
System Plan 
Review 

Assure wastewater systems meet 
minimum design criteria, 

Alaska Statute/ AS 
46.03 

Regulation/ 
18 AAC 72 

Subdivision 
Plan Review 

Assure safe means of securing 
potable water and disposing of 
wastewater from subdivision 
development. 

Alaska Stature/ AS 
46.03 

Regulations/ 
18 AAC 60 

Solid Waste 
Permit 

Control environmental impacts 
associated with solid waste 
disposal. 

Alaska Statute/ AS 
46.40 

Regulations/ 
6 AAC 80.140 

Federal Statute/ 
Clean Water Act. 
Section 402 

Regulation/ 
18 AAC 72 

Alaska Coasta I 
Management 
Program 

Air. Land. & 
Water Quality 
Standards 

To protect or minimize impacts to 
water quality and habitat from 
development within the coastal 
zone, 

State 
certification of 
NPDES 
Wastewater 
Discharge 
Permit 

Ensure that federally permitted 
discharge will not cause violation 
of State Water Quality Standards. 

Applies only for discharges to 
water. 
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EXISTING CONTROLS
 

AGENCY AUTHORITY TYPE OF 
CONTROL 

INTENT COMMENTS 

State of Federal Statute! State Control impacts of storm water Applies only for discharges to 
Alaska! Clean Water Act. certification of runoff on receiving waters. water. 

Department of Section 402 NPDES 
Environmental Storm water 
Conservation Discharge 
(DEC) Permit 

Director's Policy! 
Division of 
Environmental 
Quality! Menge. 
2!28!93 

Policy on 
permitting 
within TMDL 
watersheds 

Establishes a policy and 
procedures for processing permit 
applications within a TMDL 
watershed. 

City & 
Borough of 
Juneau! State 
of Alaska, 
Department of 
Envirorunenta I 
Conservation 

Memorandum of 
Agreement 

Cooperative 
Agreement 

Comrn itment to work together for 
water quality restoration on water 
quality -limitcd waters in Juneau. 

Expires 12!31!96. May be 
continued or renegotiated bv 
mutual consent 

State of 
Alaska! Office 
of the 
Governor! 
Division of 
Governmental 
Coordination 

Federal Statute! 
16 USC 1454. 
Coastal 
Management Act. 
Section 305 

Alaska Statute! 
AS 4640 

Regulation 
6 AAC 50 

6 AAC 80 

Alaska Coastal 
Management 
Program 

Coordination 
of project 
review 

Consistency 
Determination 

Identify the permits required by 
State resource agencies and 
determine the project's consistency 
with the standards of the ACMP 
and enforceable policies of 
approved district coastal mgt 
programs 

Federal Statute/ Coastal Non-
Coastal Zone Act point Source 
Reauthorization Pollution 
Amendments! Program 
Section 6217 

/: E·10 



EXISTING CONTROLS 

AGENCY AUTHORITY TYPE OF 
CONTROL 

INTENT COMMENTS 

State of 
Alaska! 
Department 
of Fish & 
Game 

Alaska Statute/ 
Anadrornous Fish 
Act/ AS 
16.05870 - 900 

Regulation! 
5 AAC 95 

Fish Habitat 
Permit 

To protect and conserve fish and 
game populations and their 
habitats within anadromous 
streams and to assure that 
human activities within fish 
stream s do not impede the free 
and efficient passage of fish. 

Alaska Statute! 
46.40 

Regulation! 
6 AAC 80.130 & 
140 

Alaska 
Coastal 
Management 
Program 

Habitat: Air, 
Land & 
Water 
Quality 
Standards 

To protect and/or minim ize 
impacts to habitat and water 
quality from development within 
the coastal zone. 

Alaska Statute! 
Fishway Act! AS 
16.05.840 

Fish Habitat 
Permit 

To protect fish habitat values in 
streams used by fish. 

State of DOT!PF projects must go 
Alaska! through permit process. Federal. 
Department State, or local agencies can 
of Trans- place water quality, habitat 
portation & conditions on approval of 
Public projects 
Facilities 

State of Alaska Statute! Juneau State To guide management of state Recommended widths for 
Alaska! AS 38.04.065 Land Use lands in Juneau area to stimulate public access, building 
Department Plan economic activity while setbacks, & fish habitat mgt 
of Natural Regulation! providing for protection of zones along shoreline and 
Resources! 11 AAC 55.010 important resources and natural stream corridors when 
Division of .030 values of the area. transferring land out of state 
Land ownership or leasing land. 

United Federal Statute! Permit for Protect water quality, habitat 
States! Clean Water Act, discharge of 
Department Section 404 dredged or 
of the Army! fill material 
Corps of into waters 
Engineers of the United 

Stales. 
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EXISTING CONTROLS 

I 

i 

I 

AGENCY AUTHORITY TYPE OF 
CONTROL 

INTENT COMMENTS 

United 
States! 
Department 
of the Army! 
Corps of 
Engineers 

Federal Statute/ 
Fish & Wildlife 
Coordination Act! 
16 U.S.C. 666 -
666C 

Permit 
Review 

Any activity to control or 
modify a body of water must 
coordinate review with USFWS, 
NMFS, and ADFG, as 
appropriate. 

Applies only to discharge ofUnited Federal Statute/ NPDES Assure treatment of wastewater 
States! Envi- Clean Water Act. Wastewater prior to discharge and control water. 
ronmental Section 402 Discharge impacts on receiving waters. 
Protection Permit 
Agency 

Applies only for discharges Federal Statute! NPDES Control impacts of stormwater 
Clean Water Act, Stormwater runoff on receiving waters, to water. 
Section 402 Discharge 

Permit 

Insneem Flow Reservations 
may be established to help 
maintain water quality. Water 
Rights adjudications must 
consider effects on habitat, 
recreation, water quality, etc. 

i 

I 

1 State of 
A1ask:aI 
Department 
ofNatura1 
Resources/ 

I Divof 
I 

I 
Mining and 
Water 

I 
Mgmt 

Alaska Statute/ 
AS46.15 and 
11 AAC 93 

Water 
Allocation 
Permitting 

Orderly and equitable allocation 
for optimal water resource 
development, supporting 
beneficial uses of water while 
protecting water quality and 
aquatic habitat. 
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MEMORANDUNf OF AGREEMENT 

BEDVEE='l
 

THE CITY AJ.,<n BOROUGH OF J(.Jj'.iEAU
 

AJ."ID
 

THE STATE OF ALASKA.
 

REGAR.DL\iG 

EvIPLE:YIENTATION OF SECTION 303(d)
 

OF THE CLEA..',f WATER ACT:
 

TOTAL YlAXD..{T.'yr DA..ILY LOADS
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A. Introduction 

The Clean Water Act (CWA). Section 3031dl. requires that States identify and rank by 
priority. waters for which technology-based effluent limitations are not stringent enough to 
implement water quality standards applicable to such waters (water quality-limited Waters). 
33 usc. 1313(d)(l)(A). In accordance With the priority ranking. States must establish total 
maximum daily loads (TMDLs) for waters for which more stringent effluent limitations 
required by state or local law or other pollution practices will not result in attainment of 
applicable water quality standards. -\0 C.F.R. 130.7(b). The U.S. Environmental Protection 
Agency's (EPA) CWA regulations require the States [0 submit the list of waters. pollutants 
causing impairment. and the priority ranking including waters targeted for ThlDL 
development every two years. -\0 C.F.R.130. 7(d)(I). 

A ThIDL is the sum of the individual waste load allocations for point sources and load 
allocations for nonpoim sources and natural background. -\0 C.F.R.130.2(i). The ThlDL 
allocation for a given waterbody is defmed in terms of loading capacity. Loading capacity is 
the greatest amount of a specific pollutant. originating from both point and nonpoint sources. 
that a waterbody can sustain without violating water quality standards. -\0 C.F.R. 130.2(f). 

EPA must establish its own list of water quality-limited segments if a state fails to do so or 
submits a list that EPA disapproves. 33 U.S.C. 1313(d)(2); Alaska Center for EnV'1 v. 
Reilly, 796 F.Supp.137-\, 1377 rw.o.wen. 1992). 
Similarly, EPA has a mandatory duty to develop ThlDLs when States fail to do so. 33 
USC. 1313(d)(2); SCOi! v, City of Hammond. Ind.• 741 F.2d 992 (7th Cir. 1984); Alaska 
Center for Env't v. Reilly. 762 F.Supp. 1-\22. 1-\29 (W.D.Wash. 1991). 

The Alaska Department of Environmental Conservation (.-\DEC) entered into a Memorandum 
of Understanding (MOU) with EPA in 1992 to implement section 303(d) of the CWA. The 
U.S. District Court for the Western District of Washington adopted in full this MOU as a 
partial. short-term solution to ThIDL implementation for the State of Alaska." Alaska Center 
for Env't v, Reillv, 796 F.Supp. 137+. 1379 (W.D.Wash. 1992). However. the Court 
required EPA to provide a long-term schedule for ThfDL development in Alaska. Id. at 
1380. EPA submitted the long-term schedule ,0 the Court in September, 1992. 

Currently, seven waterbodies in the City Borough of Juneau (CEl) have exceeded Slate water 
quality standards and are listed as water quality-limited under 303(d). These include North 
and SOUlh Twin Lakes. Lemon. Vanderbilt. Duck. Salmon. and Pederson Hill Creeks. 
ADEC has completed TMDL assessments on Pederson Hill, Lemon and Vanderbilt Creeks 
and will develop TMDL allocations by September of 1995 on Lemon and Vanderbilt Creeks . 
.-\DEC will complete a waterbody assessment on Duck Creek by June 30, 1995. The 
remaining waters are subject to ThlDL assessment and may be subject to ThlDL allocations. 

The \"IOl' expired In June. 1994 
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ADEC's objective is to assure that existing controls such as permit conditions. enforcement. 
and best management practices are implemented to maximize compliance with state water 
quality standards. Where compliance cannot be achieved with existing controls. ADEC will 
develop TIvIDL allocations, 

B. Statement of Purpose 

Both CEJ and ADEC desire to assure compliance with state water quality standards within 
CW A section 303(d) listed waterbodies in the City and Borough of Juneau. By this 
agreement. CBl and ADEC establish a common agenda to work together for Water quality 
restoration on these Water quality-limited waters. Both parties commit to coordinating 
policies and actions that will result in compliance with water quality standards and CWA 
section 303(d) for the purpose of protecting, maintaining and improving water quality. 

Coordinated activities that will benefit these aquatic resources include CBJ and State 
permitting, comments on federal permits. planning for projects on CEJ lands, capital projects 
budgeting, and road projects. Most importantly. specific mutual goals are set forth to be 
accomplished within set time frames. 

C. CBJ and ADEC Agree: 

I. The ,WEC Contact for initiating the activities defined in this Memorandum shall be 
the Southeast Regional Office TMDL Project Coordinator, with assistance from the Juneau 
District Office. The Contact for CEJ shall be the City Manager or designated CEJ staff. 
The contact personnel for CEJ and ADEC will meet quarterly to review terms and document 
the progress achieved under this agreement. 

) Amendments or additional appendices to this Memorandum maybe developed and 
implemented by mutual agreement at any time. without renegotiating the entire document. 

3. This Memorandum creates no cause of action against .WEC or CBJ beyond those. if 
any. that may already exist under State or federal law. This agreement shall not be construed 
to create any right to judicial review involving the compliance or noncompliance of .WEC or 
CBl with the provisions contained herein. 

+. This Memorandum and all obligations arising hereunder. shall terminate on December 
31. 1996. The agreement may be continued or renegotiated by mutual consent. The State 
and CEJ intend, in any case, to continue to work cooperatively to carry through with any 
remaining objectives not met by the expiration date. 

5, ADEC and CEJ acknowledge that some of the activities outlined in this Memorandum 
will require additional resources and/or personnel. Accordingly, areas of italicized text 
contained herein indicate those items necessarily contingent upon the successful acquisition of 
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implementation funding. CEl and ,WEC agree to actively pursue all potential sources for
 
financing these commitments. Options to be considered include CWA Section 104(b)(3)
 
grams. CWA Section 319 sources, and State. municipal and private sector funding.
 

6. CEl and ADEC shall develop effective lines of communication to address new 
development projects within 303(d) Unpaired watersheds and the State and Cirv resulation of 
such activities. CEl shall commit to giving routine opportunity to ADEC to' comment and 
consult on those permit approvals. renewals. and actions that would potentially affect 303(d) 
listed waterbodies. These should include applicable CBJ issued approvals including 
Allowable lise. Conditional lise. Wetlands. Streamside Variances, and Subdivisions: eBJ 
comments on federal permits: leases and disposals of CBJ land: projects on CBJ lands: road 
and drainage projects: and capital projects planning. The commenting period on CEl permit 
actions will be 15 days. Reviews performed under this MOA are not subject to .WEC fees. 
unless required under 18 AAC 72 and 18 AAC 15.180. CBl will notify AIlEC of any 
enforcement of CBl permit conditions. ADEC shall commit to providing CEl advance notice 
of any decisions or policies related to 303(d) watersheds that may impact municipal 
development. including certification of federal permits, findings of water quality violations. 
and potential enforcement action. to the extent this would not undermine the enforcement 
action. CEl and "..DEC shall routinely respond. if requested. within ten days of receipt of 
correspondence. 

t , CEl and ADEC shall cooperatively develop a database of information as it relates 
specificalty to permit conditions, permit compliance and watershed restoration within and 
adjacent to OVA JOJ(di listed waterbodies. 

8. .-\DEC shall finalize by September l. 1995. TMDL allocations and Waterbody 
Recovery Plans for Lemon and Vanderbilt Creeks. As part of [he development of DlDL 
allocations. ADEC will develop Waterbody Recovery Plans. which will identify and describe 
sources of contamination, address habitat impacts and other beneficial uses, propose Best 
Management Practices (BMPs). develop BMP monitoring programs, and provide for public 
and industry participation. ADEC will take the lead in developing DIDL allocations and 
Waterbody Recovery Plans; CBl commits to consultation and cooperative implementation of 
plan specifics. ..-IDEe shall also within two years perform additional WilIer Quality 
Assessments on other CBJ impaired watersheds. The goal again is to bring waters intO 
compliance with State Water Quality Standards. Once water quality standards are achieved. 
waters may be removed from the list of Unpaired waters. 

9. ADEC shall take the lead, in cooperation with CBl, in developing a Best .'4anagemenr 
Practices Manual within one year thai includes a comprehensive listing of BMPs applicable to 
the prevention and mitigation of nonpoint sources ofpollution. CEl will incorporate mutually 
approved BMPs into CBJ-issued approvals and Comprehensive Plan amendments. 

10. CEl shall provide for the inclusion of a Section, in the revised CBJ Comprehensive 
Plan. devoted exctusivety to J03(d) listed waterbody issues and ways to cooperatively adopt 

3 
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water quality restoration approaches in conjunction with industry and the State. Maintaining 
State Water Quality Standards for all CEJ waterways shall be specifically addressed in City 
Land Use Policy. 

11. Provisions for public education and citizen involvement shall be jointly pursued and 
encouraged. Two workshops will be conducted annually to solicit industry and public 
participation in the restoration of impaired waterbodies, Incentives shall be explored for 
industry to provide funding and personnel for developing restoration projects. 

11. ADEC shall within rwo years conduct field monitoring to botn verify the extent of 
beneficial use impairment and 10 assess the implementation and effectiveness of Best 
Management Practices within and adjacent 10 eBl303(d) listed waterbodies. 

13. ADEC shall, in consultation with CBJ, coordinate on-site inspections of commercial 
operations within and adjacent 10 303(d) listed watersheds to assure compliance with permit 
stipulations. The goal is 10 verify permit conditions, evaluate all major commercial activities 
for permit compliance, and include enforcement when permit or State Water Quality 
Standards violaiions occur. 

The following consent to the above agreement for the mutual benefit to the State of Alaska 
and to the City and Borough of Juneau . 

.- .:----:: ~_'//! ~?>'?~~ '// '/ ..,/-,y----- .J' P -~,,- --<..; :::S' .-'-" 
Mark Palesh, City Manager Date
 
City and Borough of Juneau
 

~AL~l'Jl; Il-
~"	 Gene Burden. Comm:ssioner Date 

Alaska Department or 
Environmental Conservation 

Michael A. Conw y Date 
Area Public Servi Manager 
..lJaska Department of 
Environmental Conservation 
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MEMORANDUM	 State of Alaska
 
Department of Environmental Conservation 

TO:	 DATE: May 10, 1993 

FILE NO:	 h:\home\dougr\tmdl.pol 

THRU:	 TELEPHONE NO: (907) 465-5260/Fax 465-5274 

SUBJECT:	 Policy on Addressing New 
Permit Proposals in TMDL 
Watersheds 

In January 1991, the Department and the Environmental Protection Agency (EPA) 
signed a Memorandum of Understanding (MOU) establishing joint responsibilities and 
procedures for completing the first phase of assessments and strategies to address 
five categories of impaired waterbodies, commonly called "Total Maximum Daily Load" 
or ''TMDL" waterbodies. In September 1992, the Department approved a schedule 
with the EPA for jointly completing TMDL water quality assessments for 27 impaired 
waterbodies from FY 93 through FY 97. 

The Regional Offices have requested guidance on the Department's policy and 
procedures for dealing with new project applications within the watersheds of these 
candidate TMDl waterbodies. On February 11, a meeting was held with Southeast 
Regional Office permit staff to discuss the framework for a policy. This memorandum 
establishes the Department's policy in this matter. 

A number of issues are addressed in this policy. First is whether the Department or 
the Division of Governmental Coordination (DGC) are legally mandated to deny 
approval of section 404 and other permit applications within TMDl watersheds by 
virtue of federal regulation or the existing DEC/EPA TMDl Memorandum of 
Understanding. The answer to this question is clearly no. There is no language in the 
Clean Water Ad, the MOO. or other sources that indicates that permits should be 
categorically denied. Precedents in other Region X states have not included a 
categorical prohibition on permitting new developments within TMDl watersheds. 

A second question is how a proposed project should be contrOlled in light of pending 
or ongoing TMDl activity. Clearly, the goal of the TMDl process is to first. assess 
water quality, followed, as appropriate. by bringing the waterbody into compliance with 
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Regional Administrators -2- May 10, 1993 

water quality standards. This may be achieved ultimately through a TMDL strategy 
that describeS 'wasteload allocations" for point sources, implemented through 
discharge permits, and 'load allocations', implemented through nonpoint pollution 
control plans. In the interim period, a new or modified project should have stipulations 
attached such that, to the maximum extent feasible, further degradation of water quality 
for the pollutants under investigation would be strictty limited. 

Early and full disclosure of the sensitivity of the waters in question should be made by 
the Department in a letter to applicants or, in the case of multiple applicants, directly 
by industry associations. The letter should include a summary of water quality 
problems tentatively identified, the schedule for assessment activity, a goal of 
minimizing water quality impacts pending the outcome of the assessment and, as 
necessary, the possibility of reopening the project for load or wasteload allocations if 
developed through a TMDL strategy. A standard reopener clause will need to be 
developed for 401 certifications. Coastal districts with TMDL waters should be notified 
so that they are aware of department policy and can assist in notifying and working 
with applicants. 

A face-to-face meeting with applicants is encouraged to go over these written 
concerns. 

In developing terms of permits and certifications, the Department must include 
stipulations, as appropriate ~~e phase of assessing the waterbody, to assure that 
the project will not cause a increase in water quality degradation with respect 
to TMDL pollutants, or cause or contribute to violations of standards of other 
pollutants. At the same time, the Department must work closely with applicants to 
attempt to assure viability of project proposals. Available controls in permits and 
certifications include effluent limitations for point sources, and specific 'pollution control 
plans' to address nonpoint source concerns in both construction and operation 
phases. 

The controls in permits and certifications should not attempt to prejudge the outcome 
of a potential TMDL strategy for a waterbcdy or to impose waste allocations prior to 
development of a TMDL strategy. Rather, such controls should attempt to avoid 
degradation of water quality. with the recognition that permits may be reopened as 
necessary to implement waste allocations developed through a TMDL assessment and 
strategy. OV IAJBR.P 

An additional question is how project proposals within TMDL watersheds are reviewed 
under timelines in the Alaska Coastal Management Program consistency review. 
During the coastal consistency review, the Department may request more information 
by day 25 of the review. Where appropriate, the request should include specifics of a 
'pollution control plan" needed to address the identified problemS for the waterbody, 
including constnJction and operational plans to reduce pollution. 
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Regional Administrators -3- May 10, 1993 

The site-specilic controls on new developments within or adjacent to TMDL waters are 
a function of the pollutants likely to be introduced into the waters, project location with 
respect to the impaired segment, and applicant-proposed mitigation and pollution 
prevention controls. For example, a construction project in a TMDL watershed listed 
as impaired for bacteria or color standards may not need the same level of pollution 
control than if the impairment were due to sediment and hydrocarbons. 

The Department has the lead responsibility for TMDLs on nonpoint source-affected 
waters and projects, typically those requiring a dredge and fill permit under Section 
404 of the Clean Water Act. EPA has the lead on requiring pollution control plans for 
point source-affected TMDL waters, such as Ward Cove, Silver Bay and Unalaska Bay. 

Please circulate this policy within your regions to staff responsible for TMDL work, 
certification of NPDES and 404 permits, and issuance of State wastewater permits. 
Thank you for your assistance in developing and carrying out this policy. 

DR/MLM/gh 
cc: Paul Rusanowski., Ph.D., Director, DGC 
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lVIEMORANDUM STATE OF ALASKA
 

To: Project Review Coordinators Date: May 19, 1993 
Project Review Assistants 
Project Analysts 

Telephone: 465-3562 
Telecopy: 465-3075 

From: Paul C. Rusanowski, Ph.J~vC Subject: TMDL Guidance 
Director 
Division of Governmental 

Coordination 

The Department of Environmental Conservation (DEC) central office recently 
provided guidance to DEC regional offices on policy and procedures for dealing 
with new projects proposed within watersheds of candidate Total Maximum Daily 
Load (TMDL) waterbodies. TMDLs are "impaired" waterbodies. The guidance 
memorandum from DEC is attached (Enclosure 1). A list of the 27 TMDL 
waterbodies in Alaska appears in Enclosure 2. 

Following is a brief summary of salient points from that memorandum that relate 
to the Alaska Coastal Management Program: 

1. Neither DEC or DGC are legally mandated to deny approval of Section 
404 or other permit applications within TMDL watersheds. Permitting new 
developments is not categorically prohibited. 

2. In TMDL watersheds, the goal is to bring the waterbody into compliance 
with water quality standards. Ultimately, this may be achieved through a 
TMDL strategy. In the interim period, a new or modified project should 
have stipulations attached such that, to the maximum extent feasible, further 
degradation of water quality for the pollutants under investigation would be 
strictly limited. DEC must include stipulations to ensure the projectwilI not 
cause a marked increase in water quality degradation with respect to TMDL 
pollutants. 

3. DEC should provide early and full disclosure of the sensitivity of waters 
in question to applicants. DEC should also notify coastal districts of TMDL 
waters so they are aware of department policy. 
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4. ACMP consistency review timelines apply to project proposals within 
'TMDL watersheds. During a 50-day consistency review, DEC may request 

additional information by day 25 of the review. Where appropriate, the 
request should ask for specifics of a "pollution control plan" needed to 
address the identified TMDL pollutants for the waterbody. 

Please refer to the DEC memorandum for further detail. If you have further 
questions, please let me know. 

Enclosures (2) 

cc: 
Susan Braley, DEC 
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Appendix F LOADING CAPACITIES 

Affected Beneficial Uses 

The water quality assessment for Lemon Creek identifies fish habitat as the most important 

beneficial use of Lemon Creek, and the water body restoration plan focuses on mitigating impacts 

on that particular use. 

Applicable Water Quality Standards 

The 303(d) listing document identifies sediment, turbidity, debris and habitat modification as the 

parameters of concern. Alaska's water quality standards set out criteria for turbidity, sediment and 

residues (defined as floating solids, debris, sludge, deposits, foam, scum, or other residues) 

intended to protect water quality for aquatic life and wildlife: 

Turbidity. May not exceed 5 nephelometric turbidity units (NTU) above natural conditions 

when the natural turbidity is 50 NTU or less, and may not have more than 10% increase in 

turbidity when the natural turbidity is more than 50 NTU, not to exceed a maximum increase 

of 15NTU. 

Sediment: The percent accumulation of fine sediment in the range of 0.1 mm to 4.0 mm in 

the gravel bed of waters used by anadromous or resident fish for spawning may not be 

increased more than 5% by weight above natural conditions (as shown from grain size 

accumulation graph). In no case may the 0.1 mm to 4.0 mm fine sediment range in those 
gravel beds exceed a maximum of 30% by weight (as shown from grain size accumulation 

graph).... In all other surface waters no sediment loads (suspended or deposited) that can 

cause adverse effects on aquatic animal or plant life, their reproduction or habitat may be 

present. 

Residues: May not, alone or in combination with other substances or wastes, make the 

water unfit or unsafe for the use, or cause acute or chronic problem levels as determined by 
bioassay or other appropriate methods. May not, alone or in combination with other 

SUbstances, cause a film, sheen, or discoloration on the surface of the water or adjoining 

shorelines, or cause leaching of toxic or deleterious substances, or cause a sludge, solid, or 
emulsion to be deposited beneath or upon the surtacs of the water, within the water column, 

on the bottom, or upon adjoining shorelines. 
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There are no standards or criteria for habitat modification. 

Selection ofLoading Capacity Parameters 

As is to be expected, the water quality criteria parameters do not lend themselves to direct 

application in estimating loading capacity. Turbidity as an optical, non-conservative parameter, for 

example, cannot be directly translated into a load expressed in terms of mass per time. The 

sediment criterion expressed in terms of percent fines in spawning gravels also cannot be 

expressed as a load, and does not apply over the entire reach of Lemon Creek. The narrative 

criterion for residues (inclusive of debris) is also not easily expressed as a load. 

In order to assure that water quality criteria for both turbidity and sediment are met and beneficial 

uses protected, the strategy adopted is to limit the total suspended sediment load, and to provide 

specific limits on the more harmful, settleable fraction of the total load. Parameters such as total 

suspended solids (TSS) or total nonfilterable residue (TNFR) expressed as mass per unit volume 

are readily converted into loads expressed as mass per time as long as the flow is known. While 

turbidity, as an optical property of water, is not universally related to mass-per-unit-volume-type 

sediment concentrations, such as TSS or TNFR, a strong relationship often exists at a particular 

stream site. The strategy employed in this analysis calls for examining the relationship between 

Lemon Creek turbidity and sediment concentrations, and using suspended sediment 

concentrations and loads (With an appropriate margin of safety) as a surrogate for controlling 

turbidity. 

While controlling suspended sediment concentrations should be adequate to control turbidity, it will 

not in and of itself control impacts on spawning gravels or the streambed in general. Because 

Lemon Creek carries a significant natural load of sediments during parts of the year, it is probably 

less important to control total suspended loads during those periods, than it is to control specifically 

sediments that are coarser than the natural load to guard against deposition and consequent 

impacts on spawning gravels and the composition of the stream bed in general. In Alaska, 

sediments less than 0.1 millimeters (rnrn) in diameter are typically transported as suspended 

sediments, while sediments greater than 1.0 mm in diameter are transported as bedload (Everest 

et al. 1987). 

One method of guarding against an increase in coarser sediments would be to actually establish a 

load in terms of concentrations of sediments of a certain size. For example, given sufficient data it 

would be possible to derive a loading capacity specifically for sediments larger than 0.1 rnrn in 
diameter. As a practical matter, however, such measurements are difficult and costly. Instead, the 

strategy adopts settleable solids to measure the coarser fraction of solids. The settleable solids 
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measure produces a result in terms of volume per volume which is not easily converted into a load, 

but it is possible to express settleable solids as a mass per unit weight, or as a fraction of the total 

suspended solids load. 

The test for settleable solids involves measuring the volume of sediment that settles from a water 

sample under quiescent conditions. Adopting settleable solids as a parameter for loading 

calculations is intended to assure compliance with the water quality criteria for fines in spawning 

gravels. 

Margin ofSafety 

CWA section 303(d) and EPA regulations (40 CFR Parts 35 and 130) require that determination of 

loading capacities include a margin of safety which allows for uncertainties in the analysis. The 

margin of safety can be expressed by reserving a portion of the loading capacity to a separate 

margin of safety, or by including a margin of safety within the individual load allocations. 

For total suspended solids and settleable solids, a margin of safety of 15 percent of the loading 

capacity was adopted. 

Quantifiable End-Points 

The strategy calls for developing loading capacities based on the following quantifiable end-points. 

The end-points are also intended as standards against which the effectiveness of controls can be 

measured. 

Turbidity: Increase from upstreamto downstream not to exceed 5 NTUs. 

Sediment (Total Suspended): Annual average overall increase from upstream to 

downstream not to exceed a load and concentration corresponding to a 5 NTU increase in 

turbidity. 

Sediment (Settleable): No increase from upstream to downstream in settleable solids load 

and concentration. 

Sediment (Spawning Gravels): Percent accumulation of fine sediment in the range of 0.1 

mm to 4.0 mm in spawning gravels less than 30% by weight. 
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Debris: Essentially no debris present, and no debris that would interfere with aquatic life 

uses. 

Habitat Modification: No further degradation of aquatic habitat. Restoration of habitat 

values to the extent practicable. 

Loading Calculations 

Total Suspended Solids 

Data were available from the U.S. Department of the Interior, Geological Survey (USGS) for a 

gaging station located 0.3 mile upstream of the confluence of Canyon Creek with Lemon Creek. 

The data included daily stream flows for the period August 1951 through November 1953, and July 

1954 through September 1973. Available data also included 14 sets of non-zero measurements of 

suspended sediments as a concentration (milligrams per liter) and as a load (tons per day). 

Copies of the data are included in Appendix D. 

The process used to calculate loading capacities is set out below. 

Calculate the Natural Suspended Sediment Load 

Plot the background /low DS. suspended sediment data for the USGS data at the station 0.3 miles
 

upstream of the confluence of Canyon Creek with Lemon Creek.
 

A log-log plot of the data is shown in Figure F-1.
 

Use regression analysis to determine the relationship between background [louis and 
suspended sediment yields. 

We assumed a linear relationship between the log of the suspended sediment load and the log of 

the flow. Linear regression of the available, non-zero data produced the following relationship: 

I09(SS) = [1.64 x 10g(Q)] - 2.66
 
or
 

SS = 0.0022 X Q1.64
 

Where:	 SS = suspended sediment load in tons per day, and 
Q = stream flow in cubic feet per second. 

The relationship yields a coefficient of determination of 0.956 suggesting good correlation between 
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the log of the flow and the log of the suspended sediment load. A plot of actual and predicted 

suspended sediment yields is included in Figure F-2. 

Using the USGS record mean monthly flows, predict background mean monthly suspended 
sediment yields using the relationship between flow and suspended sediment load derived in the 

previous step. 

A plot of the mean monthly flows for the 1951-1973 USGS upstream gaging records is shown in 

Figure F-3. Figure F-4 shows the predicted background mean monthly suspended sediment loads 

in Lemon Creek (at 0.3 mile above Canyon Creek). 

Convert mean monthly suspended sediment loads m tons per day into total suspended 
sediment concentrations in milligrams per liter (mg l l). The relationship between the 

suspended sediment load in tons per day, and the suspended sediment concentration in 

milligrams per liter derived by the USGS is given as follows: 

SS (T/day) ~ 0.0027 x SS (mgll) x Q (cts) 
or 

SS (mgll) = 370 x SS lTIday) 
Q (ets) 

Where:	 SS (T/day) = suspended sediment load in tons per day, 
SS (mgtl) ~ suspended sediment concentration in milligrams per liter, and 
Q = stream flow in cubic feet per second. 

Equate suspended sediment concentrations with total suspended solids (TSS) concentrations. 
While there could be a difference between suspended sediment, which does not include organic 

particles, and total suspended solids, which includes both organic and inorganic particles, the vast 

majority of upper Lemon Creek's suspended particulates are thought to be of clastic origin (glacial 

silt). The organic contribution to the suspended solids load is very likely negligible. 

Calculate the Allowable Increase in Suspended Sediment Load 

This step equates to converting an allowable increase in turbidity of 5 NTUs into an allowable 
increase in suspended sediment concentrations and loads. 

Examine available data for a relationship between suspended sediments and turbidity to 

permit expression of the allowable 5 NTU turbidity increase in terms of an allowable increase in 

suspended sediment concentrations and loads. Turbidity vs. total nonfilterable residue (TNFR) 

data are available only for lower Lemon Creek. Figure F-5 is a plot of TNFR vs. turbidity based on 
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FigureF-3 
Mean Monthly Lemon Creek Flows 
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data collected by DEC in 1982. (For a number of reasons, the data are less than desirable for use 

in deriving a turbidity vs. suspended sediment relationship. Additional data from planned 

monitoring will be used to improve the relationship as it becomes available.) 

Use regression analysis to determine a best fit curve between TNFR and turbidity. We tested 

both exponential and linear relationships, and found that while neither produced a particularly 

good fit -- especially in the lower ranges where there is appreciable scatter _. that the linear 

regression produced slightly better results. That relationship is shown in Figure F-6 and can be 

expressed as follows: 

TNFR (mgtl) = [3.67 x Turbidity (NTU)] - 8.91 

Where:	 TNFR (mgtl) = total nonfilterable residue in milligrams per liter, and 
Turbidity (NTU) = turbidity in nephelometric turbidity units. 

Determine the allowable increase in total nonfilterable residue corresponding with an 

allowable increase in turbidity of 5 NTUs. Using the above equation, the allowable increase in 
TNFR corresponding to a 5 NTU increase in turbidity is approximately 9 mgtl. 

Calculate the Loading Capacity 

Determine the suspended sediment loading capacity as the background load plus the load 
associated with an allowable suspended sediment concentration increase of 9 mgtl. Inherent in 

this step is the equation of TNFR to total suspended sediment. The validity of that assumption will 

be tested as additional monitoring data become available. 

Figure F-7 shows the natural total suspended solids loadings and the loading capacities for Lemon 

Creek. 

Settleable Solids 

Two settleable solids measurements were taken -- one each from upper and lower Lemon Creek 

stations -- and the volume of settleable solids weighed to provide a density. The density was then 

used to convert three other settleable solids volumetric measurements to weight per volume 

(gravimetric) concentrations. The two measured gravimetric concentrations and three derived 

gravimetric concentrations were then compared to total suspended solids concentrations (Figure F

8). Settleable solids fractions ranged from 50 to over 100 percent by weight of the total suspended 

solids concentrations -- with the greater than 100 percent results likely due to the non

simultaneous measurements and a high degree of spatial and temporal variability in both total 
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UPPER LEMON 

DATE TIME 

14·Jul 1300 
1200 

62 TSS 

40 SS 
SSITSS= 65% 

18-Jul 900 
1030 

32 TSS 
120 SS 

SSlTSS = 100% 

,

LOWER LEMON 

DATE TIME 

11-Jul 1502 

1340 
41 TSS 

60 SS 
SSlTSS = 100% 

14·Jul 702 
915 

120 TSS 
60 SS 

SSlTSS= 50% 

18·Jul 702 
1125 

34TSS 
24 SS 

SSITSS= 71% 

FigureF-8 
'ISS vs. Settleable Solids Data 
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suspended solids and settleable solids levels. In the absence of more and better data, it was 

assumed that settleable solids represent 90 percent (by weight) of the total suspended solids load 
and the natural loads and loading capacities developed accordingly. The fraction of settleable 

solids likely varies with flow, and with further monitoring data that relationship should be able to be 
better defined. 

Debris 

The "loading capacity" for debris that essentially none be present and that no debris be present that 

would interfere with aquatic life uses was derived directly from the water quality standard for 

residues. 

Habitat Modifications 

In the absence of a specific standard, the quantifiable end-point of no further degradation of aquatic 

habitat and restoration of habitat values to the extent practicable was used. 
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Appendix G SOURCE WADS 

Source loads are estimates of the amount of pollutant or other form of stressor contributed by each 

of the identified sources. 

Total Suspended Solids 

Estimates of the amount of total suspended solids contributed by the identified sources were 
derived from a combination of published sediment yield values and best professional judgment. 

Contributions from the smaller sources were estimated using best professional jUdgment at less 

than 0.Q1 ton per day with some degree of confidence because of the limited amount of source 

material present. 

In the case of the other sources, yield values from studies conducted in the Pacific Northwest, and 

elsewhere, were used to approximate annual sediment loads associated with industrial and 

residential development, roads and natural forest processes (see page G·2 through G-4). 

Settleable Solids 

As a starting point, settleable solids source loads were estimated based on an assumption that 

settleable solids represent 90 percent of the untreated total suspended solids loads. For treated 

(retention basin) discharges, settleable solids would likely be a smaller fraction of the total 

suspended load. Since total loads for treated discharges were all less than the 0.01 ton per day 

minimum, however, settleable solids loads were not specified except to indicate that they too would 

be less than 0.01 ton per day. 

Debris and Habitat Modification 

As it is not possible to allocate loads for these parameters, no source loads were assigned. 
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LAND USE 

INDUSTRIAL 

RESIDENTIAL 

HIGHWAY 

CONSTRUCTION 
(u b\l\.I'iC\I>D) 

YIELD 

(LBS/AC-YR) 

860
 

190
 

450
 

60000
 

SOURCE
 

(TABLE 2-3)
 

(TABLE 2-3)
 

(TABLE 2-€ MEDIAN)
 

(TABLE 2-3)
 

INDUSTRIAL 

RESIDENTIAL 

HIGHWAY 

CONSTRUCTION 
(\-\1>~\.I'\()lJ) ) 

TOTAL 

100
 

80
 

9
 

2
 

860
 

190
 

450
 

60000
 

86000
 

15200
 

4050
 
120000
 

225250
 

43.0 

7.6 

2.0 

60.0 

112.6 

0.1 

0.0 

0.0 

0.2 

0.3 
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Table 2.3-Typical pollutant loadings (lbs/acre-v) from urban land uses. 

LAND USE I TSS TP TKN 
I 

NH,-N NO,·N BOD COD Pb I Zn Cu 

Commercial 1.000 1.5 6.7 1.9 3.1 62 420 2.7 2.1 0.4 

Parking lot 400 0.7 5.1 2.0 2-9 4i 2iO 0.8 0.8 0.04 

High-density 420 1.0 4.2 0.8 2.0 27 liD 0.8 0.7 0.D3 
residential 

Mediurn-densttv 190 0.5 2.5 0.5 1.4 13 72 0.2 0.2 0.14 
residential 

Low-density 10 0.04 0.03 0.02 0.1 NA NA 0.01 0.04 0.01 
residential 

Freeway 880 0.9 7.9 1.5 4.2 NA NA 4.5 2.1 0.37 

Industrial 860 1.3 3.8 0.2 1.3 NA NA 2.4 7.3 0.50 

Park 3 0.03 1.5 NA 0.3 NA 2 0.005 NA NA 

Construction 60.000 80 NA I NA NA NA NA NA I NA NA 

NA not available.
 

Source: Pitt, 1991; Horner and Mar, 1982,
 

Source: Pitt, 1991; Horner and Mar, 1982 
as included in Horner et al., 1994 
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Table 2.6-Pollutant loading ranges' for various land uses. 

LAND USE i 
I 

TSS TP I TN Pb Zn I Co FC COD 

Road i 281 0.59 1.3 0.49 0.18 0.03 7.1E+07 112 

723 1.50 3.5 1.10 0.45 0.09 2.8E+08 289 

, 502 I 
I 1.10 2.4 0.78 0.31 0.06 1.8E+08 201 

Commercial 242 0.69 1.6 1.60 1.70 1.10 1.7E+09 306 

1,369 0.91 8.8 4.70 4.90 3.20 9.5E+09 1,728 

805 0.80 5.2 3.10 3.30 2.10 5.6E+09 1,017 

Single family 60 0.46 3.3 0.03 0.07 0.09 2.8E+09 NA 
low density 

I 
340 0.64 4.7 0.09 0.20 0.27 1.6E+l0 NA 

200 0.55 4.0 0.06 0.13 0.18 9.3E+09 NA 

Single family 97 0.54 4.0 0.05 0.11 0.15 4.5E+09 NA 
high density 547 0.76 5.6 0.15 0.33 0.45 2.6E+l0 NA 

322 0.65 5.8 0.10 0.22 0.30 1.5E+l0 NA 
Multifamily residential 133 0.59 4.7 0.35 0.17 0.17 6.3E+09 100 

755 0.81 6.6 1.05 0.51 0.34 3.6E+l0 566 

444 0.70 5.6 0.70 0.34 0.51 2.1E+l0 333 

Forest 26 0.10 1.1 0.01 0.01 0.02 1.2E+09 NA 

146 0.13 2.8 0.03 0.03 0.03 6.8E+09 NA 

86 0.11 2.0 0.02 0.02 0.03 4.0E+09 NA 
Grass 80 0.01 1.2 0.03 0.02 0.02 4.8E+09 NA 

588 0.25 7.1 0.10 0.17 0.04 2.7E+l0 NA 

346 0.13 4.2 0.07 0.10 0.03 1.6E+10 NA 
Pasture 103 0.01 1.2 0.004 0.02 0.02 4.8E+09 NA 

583 0.25 7.1 0.015 0.17 0.04 2.7E+10 NA 

I 343 0.13 4.2 0.010 0.10 0.03 1.6E+l0 NA 

For each pollutant and land use, loadings are listed as kg/ha-y (except no.zha-v for Fe) in the order 
minimum, maximum, median. 

NA Not available. 
Multiply loadings in kglha by 0.89 to get lbs/acre. 

Source: Horner, 1992. 

Source: Horner, 1992
 
as included in Horner et at., 1994
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Appendix H MONITORING PLAN 

As discussed in Part 6 of the document. a key element of any TMDL -- and particularly a phased 

TMDL -- is follow-up monitoring. The following seven pages set out a detailed plan for the 

monitoring associated with implementation of the Lemon Creek TMDL. 
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ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION 
MONITORING PLAN I 

Total Maximum Daily Load (TMDL) 
STREAM WATER QUALITY 
Lemon Creek, Juneau, Alaska 

Project Manager Drew Grant, ADEC/Watershed Section 

Laboratory Designated . 
. . . . . . . . . . ADEC/Juneau Environmental Analysis Laboratory or Approved Commercial Laboratory 

Inspection & Sampling PersonneL ADEC and CBJ Staff or 
Selected Contractors 

Sampling Scbedule aud Milestones; 

August, 1995 Quality Assurance Plan 
September, 1995 Station Identification 
October, 1995-August 1996 Field Data Collection 
August, 1996 Analytical Results Compiled 
September 1996 Data Review & Program Assessment 

Site Location: Lemon Creek, Juneau Alaska 

PRQIECT OVERVIEW 

A series of locationally-related field sampling events designed to evaluate the extreme surface 
discharges from non-point sources will be carried out on the Lemon Creek system during high run-off, 
high flow periods. Sampling locations will include an upstream site selected for its unimpaired 
background conditions, along with downstream sites selected to represent the affect of specific land
use activities. Automated discrete and manual grab sampling will be conducted to take advantage of 
high flow events. Water samples for turbidity, total suspended solids, total Settleable solids and flow 
will be collected on Lemon Creek. 

1Some aspects of this monitoring plan are expected to be carried out by the City & Borough of Juneau, either 
independent of DEC or in cooperation with DEC. The long term monitoring plan after FY96 is discussed 
on page 4. 
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Objectjyes and Intended Use of Data. The objectives oftbe monitoring program, in order of priority, 
are to: 

I. Verify that new upland best management practices specified in the TMDL are being implemented. 

2.	 Provide sufficient data to determine if Lemon Creek meets Alaska's water quality standards for 
turbidity, total suspended solids and total settleable solids 

3.	 Provide sufficient data to more accurately calculate source load determinations for Lemon Creek, 
with specific emphasis upon flow and the relationship of turbidity, total suspended solids-and total 
settleable solids, to account for seasonal variations and event related extremes. 

4.	 Provide sufficient data to more accurately calculate the loading capacity of Lemon Creek, with 
specific emphasis upon turbidity, total suspended solids, total settleable solids and flow. 

Objectives 3 and 4 will require additional funding to be implemented. Monitoring frequency and station 
locations may be modified based on available funding. 

Practical Approach. 

Routine Monitoring (Objective 1 & 2): Visual verification of best management practices for this 
TMDL will be conducted through direct inspections of control implementation efforts to address 
Objective 1. 

Primary emphasis will be given to representative sampling that includes an upstream, reference 
location to establish background loads and a downstream site that integrates all source load 
contributions to address Objective 2. The upstream location will establish a long-term upstream 
reference station with no identified impacts. The upstream reference site will function as a satisfactory 
long-term monitoring site. The downstream location that integrates all source load contributions is 
above the asphalt plant and below the Juneau Ready Mix storage site. More than 200 yards below the 
disassembled bridge crossing, tidal influences become considerable with the introduction of saline 
waters. Routine sample collection for turbidity, total suspended solids and settleable solids will be 
possible from these locations. Due to considerable variability in solids and turbidity, routine sampling 
on a year-round basis should occur weekly, beginning in October, 1995 

Source Load Verification Monitoring (Objective 3 & 4): Secondary activities will concentrate on 
seven (7) identified source load contributors, identified as: 

• Juneau Ready Mix Stockpile 
• RSH Retention Basin 
• Goldbelt Upper Sediment Pond 

2 
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Goldbelt Sidecast Area 
•	 Haul Road Surface Embankments 
•	 Residential Urban Runoff 

Industrial Urban Runoff 

Seven representative source locations will be sampled with ISCO sampler's over the course of an 
approximately 24 hour period prior to, during and just following critical times throughout the year: 
Discrete water samples will be collected at 4 hour intervals and analyzed for turbidity and total 
suspended solids. Settleable solids will be collected 3 times during this period for verification of 
original estimates. 

Except in the winter low-flow period, Lemon Creek is not a wadable stream. Stream flows should be 
measured simultaneously during each one of the critical periods to relate measured solids and turbidity 
levels with stream flows. Stream flow measurements, on a routine basis are problematic due to the 
turbulent glacial flows in the spring, summer and fall periods, particularly at the upper background 
site. The lower site could be measored by from a bridge or working from a boat fixed to a line 
suspended across the channel. The long-term solution would be to work cooperatively with the Alaska 
Department of Natural Resources and contract with the US Geological Survey to establish a fixed 
hydrologic gauging station near the upper sampling location. 

CRITICAL PERIODS for SOURCE LOAD SAMPLING: 

•	 October-November, 1995 Rainfall Period 
•	 January-April, 1996 Snow melt Breakup Period 
•	 March-May, 1996 Spring Rainfall Period 
•	 May-July, 1996 Rainfall Period 

Additional ISCO samplers will be solicited from the Alaska Department of Natural Resources in 
Fairbanks and borrowed to supplement those already available in Juneau. 

Sample Stations: Ten (10) sample stations along Lemon Creek are planned, including one (I) 
background control; a lower long-term station representative of the integrated summation of all the 
specific input sources; and eight (8) representative downstream source sites. These sites are located in 
the following areas, with some source notations: 

I. Background Control at the upper end of the Lemon Creek haul road 
2. Goldbelt Sediment Pond Effluent 
3. Goldbelt Sidecast Area Effluent 
4. Industrial Urban Runoff from culvert at end of Anka St. 
5. Residential Urban Runoff from Lemon Creek Subdivision culvert 
6. Residential Urban Runoff from Trailer Park culvert 
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7. #1 Haul Road Surface & Embankment Source input 
8. #2 Haul Road Surface & Embankment Source input 
9. Lemon Creek @ Old Glacier Highway Bridge above Juneau Ready-Mix source 
10. Downstream integrated source site, below Juneau Ready Mix bridge 

LONG TERM MONITORING PLAN (POST-FY96) 

Long term (after August 1996) monitoring is necessary, at varying frequencies, to fully address
 
Objectives I through 4. Annual monitoring will occur to address Objective I (verifying BMP
 
implementation) and Objective 2 (water quality standards compliance). Yearly cost estimates for
 
Objective 2 monitoring (hand grab samples, turbidityffSS at two stations) totals $1400 for Lemon
 
Creek.
 

Monitoring objectives 3 and 4 (source-specific contributions) will be addressed every two years (year
 
I, 3 and 5), contingent on receipt of additional funding. The scope and specific details of this
 
monitoring plan beyond FY96 will depend on the results of year I sampling and an evaluation of the
 
effectiveness of Phase I controls. Pending the outcome of monitoring Phase I controls during FY96,
 
which will establish appropriate Phase 2 controls for implementation, adjustments may be necessary
 
in sampling stations, frequency, and critical periods to ensure a cost-effective program. Annual cost
 
estimates for a comprehensive monitoring program to address Objectives 3 and 4 (ISeO samplers, 8
 
stations, frequency as specified for FY96) total $9600.
 

As stated above, award of additional funds will be necessary to fully address Objectives 3 and 4.
 
The department is requesting that EPA award the remaining balance of 104(b)(3) grant funds reserved
 
for implementation of the VanderbiltlLemon Creek TMDLs to accomplish these objectives during
 
FY96 and beyond.
 

SAMPLING PROCEDURES 

Water Samples 

Grab by Hand: Four to six (4-6)grab water samples from the Background Control station (#1) and the 
Lower Lemon Creek station (#10) will be collected during daytime hours at approximately 6-8 hour 
intervals during the course of each 24 hour ISCO source load sampling period. Grab sampling from 
Stations I and 10 (Objective 2) are most cost effective and will be collected, should the ISCO 
sampling program (Objective 3 & 4) not be possible due to available funding. Discrete grab samples 
from the Background Reference station (#1) and the Lower Lemon Creek station (#10) will be 
collected during daytime hours at weekly intervals (Objective #2). Grab samples will be collected 
from areas representative of turbulent, fast moving waters as far from the banks as is reasonably 
prudent and from a depth greater than 12" below the surface, where feasible. 
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Settleable Solids: A flow measurement is made along with settleable solids collected from each of the 
identified locations. A settleable solids determination is made in the Imhoff cone. 

ISeQ Discrete Grab Samples: ISCQ Model 3700's or 1600's will be used for the collection of discrete 
turbidity & total suspended solids samples at the source load stations. Each unit will be programmed 
to collect 300 ml samples of water at 4 hour intervals over a 24 hour period, producing 6 samples per 
station. Sample containers are clean plastic I liter bottles. Stainless steel or plastic strainers will be 
used on lengths of 3/8" ID tubing. Silicone tubing is used in the peristaltic pump. 

Habitat Inventory 

The Alaska Department of Fish & Game will be requested to participate in leading the habitat evaluation
 
associated with haitat modifications along the full length of Lemon Creek.
 

SAMPLING EQUIPMENT
 

Manual Grab Sampling Techuiques: The inverted bottle technique will be used to collect grab
 
samples by hand.
 

Automated Sampling Techniques and Apparatus: Automated sampling will utilize ISCQ Model
 
3700's and ISCQ Model 1680 samplers programmed to collect 300 ml samples at 4 hour intervals over
 
a 24 hour period, and transferred to the laboratory for analysis of TSS and turbidity. ISCQ's will be
 
iced for preservation of samples during the collection period.
 

Sample Containers: Grab samples will employ 250 ml clean poly bottles. Clean, 1 liter ISeQ poly
 
bottles will be used for automated sampling. Glass, I liter Imhoff cones will be used for settleable
 
solids.
 

Sample Holdiug aud Preservatiou: Automated discrete samples for TSS and turbidity will be stored
 
in an iced ISCQ system during the 24 hour sampling period. Collected samples will be stored and
 
transported in a cooler with blue ice. Subsequent refrigerated storage will provide a 4°
 
C environment until analysis.
 

Grab sample analysis for settleable solids will be conducted on-site immediately after the sample is
 
collected in glass or plastic Imhoff cones.
 

Stream Flow: Arrangements with USGS and the Alaska Department of Natural Resources will be
 
initiated to cooperatively develop reliable means to measure stream flow in Lemon Creek at periodic
 
intervals through August 1996, particularly during the critical periods. Flow measurements from culverts
 
may be determined from the pipe diameter and head measurements to the top end of each culvert. Where
 
feasible, a Marsh -McBimey Model 201D flow meter, top-setting wading rod and fiberglass tape will be
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used to measure source discharges. 

Chain of Custody: Chain of custody procedures are not required for this project. 

Preventive Maintenance: Manufacturer's recommendations will be followed for preventive maintenance 
of field equipment. Spare parts and tools will be available for routine repair. Field personnel will check 
supplies, equipment, and instrumentation for proper operation prior to going to the field. 

Table 1 - Sampling & Storage Requirements 

Parameter Matrix Sample Container Storage TIme Preservation 
Total Non-Ftlterable 
Residue (TNFR) Or total 
suspended solids (TSS) 

water 1 LIter PolyBottle or 250 
ml poly bottle 

7 days 4 X_OV_IX-t_ 

-

Turbidity Water I LIter PolyBottle or 100 
ml poly bottle 

4~ hours 4 X_ov_1X-E_ 

-
Settleable Solids Water I LiterGlass tmnon cone On-site None 

ANALYTICAL PROCEDURES 

Analytical Methods: The chemical analyses will be performed according to the individual methods
 
specified. Each of these methods was specifically selected for its low detection limits and applicability
 
to the matrix involved. Sources include EPA's Methods for Chemical Analysis of Water and Wastes
 
and Standard Methods for the Examination of Water and Wastewater. 18th editjQn._
 

Calibration Procedures, Frequency and Traceability of Standards: Any laboratory instrument
 
calibrations will follow the procedures specified in the respective methods manuals.
 

Laboratory Quality Control Samples: Quality control samples, including reference samples, split
 
samples, method blanks and matrix spikes, shall be included in the analyses as prescribed in the
 
methods listed in Table 2, below
 

Data Reduction: All required calculations will be made as specified by the analytical method.
 
Method and equipment blanks will be reported separately and not subtracted from the analytical results
 
of the samples.
 

QUALITY ASSURANCE PROCEDURES 

Qnality Assurance Objectives for Measnrement Data: All measurements shall be made so that the 
results are consistent with and representative of the water conditions at the time and place sampled. 
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The data quality objectives are summarized in Table 2. 

Table 2 - Laboratory Data Quality Objectives 

Parameter Analytical et 0 e t ec t ion Precision 
Limit 

Accuracy 

The accuracy objective is expressed in terms of the percent recovery of target analytes in laboratory 
control samples. The precision objective is expressed as the relative percent difference of target 
analytes in field replicates and laboratory control samples. The QA data objective for completeness is 
90% 

Comparability: Data previously gathered by DEC, Alaska Department of Natural Resources, Alaska 
Department of Fish and Game, and others will be used to evaluate the results obtained from this 
portion of the project and to aid in further refining load estimates. 

Data Validation: The quality control and sample analytical data from those methods involving 
quality control procedures will be checked to verify that the analytical systems were in control and 
proper methods were used. Sufficient documentation will be stored electronically or by hard copy so 
that any determination along with the associated quality control samples can be reconstructed. All 
laboratory data reviews will be performed by and signed off by the laboratory supervisor or QA officer 

Corrective Action for Out-of-Control Situations: Analytical out-of-control situations will be 
determined by the lab analyst. If method blank contamination or other problem is observed, the 
analyst will note the problem and take the necessary corrective action. 

Preventive Maintenance: Preventive maintenance of analytical instrumentation follows the routine 
procedures specified in the equipment manufacturers' manuals and is documented in the equipment 
SOP. Field personnel will verify the performance of the field equipment before going to the field. 

Data Reporting 

All analytical and quality control data will be reported within 30 days after the completion ofthe analyses 
for each set of samples. The final data report will be issued by DEC not later than September I, 1996. 

All data will be reported with correction, normalization and/or qualification, as necessary. EXCEL 
spreadsheets will be used to consolidate the data for comparison purposes. All results will be available 
to project managers in hard copy or electronic form, upon request. 
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