Integrating Water Features in Your Design: 
What You Should Know to Achieve a Natural Look
Date:

October 5, 2009

Time:

2:30 PM – 4:00 PM
Presenters: 
David Duensing / David B. Duensing & Associates, Inc.

                         
Chris Brown / Canin Associates
Learning Outcomes 
· Increase your design and sales opportunities by properly integrating water in your designs
· Understand and avoid the most common design and build mistakes 
· Learn and apply the technical details that go into a quality water feature: substructures, equipment, maintenance, accessibility, audible and visual details
· Preparing baseline specifications for the contractor bidding process
· Understand what drives costs in water feature projects
Session Outline
I. Introduction: Understanding the options and opportunities of “living” water features          


          (10 Min.)                                                                                                
a. History
1. A look back at the past century to know where we came from and where we are heading

b. Defining the features purpose 
1. How does the client intend the feature to be used and interacted with?
2. Interactive features require suitable access to the water in the form of solid edges, stepping stones, bridges, grottos, beaches, etc.
3. Healing garden often incorporate soft acoustics, private areas for conversation, contemplation and the ability to touch and interact with the elements of the garden
4. Aquatic gardens often provide visitors the ability to get up close and personal with the flowers 

5. Koi ponds which often have sheer walls which requires structural consideration to allow visitors to view close, touch up and feed the Koi 
6. Given the fact that “living” water is a key word in the description of the feature it is important to understand that life needs to be supported and managed within the water and allowances must be made to sustain and manage the environment
c. From intimate to majestic, Koi ponds to aquatic gardens, expansive ponds to pondless falls
1. Purely aesthetic water features often are often reflecting ponds or pools that require undisturbed surfaces to maximize the effects 

2. Estate gardens are often more expansive and use water to create vistas

3. Intimate water features such as Japanese gardens provide for personal spaces and multiple viewing angles

4. Aquatic gardens present displays of color and texture where as true Koi ponds are often bare of aquatic plants because the focus is on the Koi

d. Styles include formal to natural-like, Japanese to architectural

1. Formal water features have significant definition to them relative to pond edging, aquatic plantings and hardscape elements

2. Natural-like features are one of the more difficult features to create successfully. Not only do they require great attention to the overall rock placement but also with the individual geological character of each rock and how water and earth interact with it 
3. Japanese style water gardens are intense in detail. Every element used in the garden has significance and a purpose
4. Commercial building features are often designed to have a “Wow” factor such as an oversized waterfall, significant acoustic element or an over dramatic rock and water relationship. Some more subtle features may be a water wall with a calming acoustic element 

5. Architectural features incorporate materials that have been manipulated by man to conform to a specific style the client is looking for. 
II. Most Common Design and Build Mistakes









      (10 Min.)
a. Sizing basins and streams incorrectly, relative to each other

1. The surface area of the lower basin must be similar in size to all the surface area upstream of it to minimize draw down of the lower basin during 
b. Improper use of good equipment and materials

1. Frequently good equipment is incorporated into projected but is undersized which leads to ineffective performance, premature failure and or a heavy maintenance burden for the owner
c. Improper edging techniques

1. Often times a water feature incorporates backfill along the flexible liner. If the liner is trimmed to short along the stream or pond edge or it is improperly folded and the backfill settles water loss occurs 
2. Water has a propensity to find any available means possible to escape the system so it is critical that the most appropriate water retention material(s) be incorporated and used correctly in the feature.
d. Using a flat rock on top of an irregular boulder formation to provide for a waterfall weir

1. The look of a flat sheet of water on top of a collection of irregular shaped rocks creates a visual conflict
2. It is more difficult to build waterfalls with irregular shaped rocks but the time and effort needs to be applied to make the visual effects appear in harmony with the rest of the feature
e. Inadvertently making the moving water difficult to see

1. When building a water feature the goal is to see the water as much as reasonably possible. 

2. Often what results is a rock formation which catches the eye of the visitor but the water is recessed to far back into a rock wall or the stream walls are to tall relative to the water level casting shadows where the water is flowing. This makes the moving water not reflect back light and makes it very difficult to see minimizing the effects for the owner and visitors
f. Necklace effect

1. Many builders assume they need to install a continuous row of rock along the edge of a pond or stream
2. Natural-like settings have clusters of rocks and boulders with plants, soil, gravel, etc. filling in between
g. Assuming the client, the contractor and the landscape architect really do understand and agree as to what is going to be built and how

1. Many times a client believed they have conveyed exactly what they want to a contractor only to end up with a feature that falls short of their goals and is expensive to correct or remove

2. The best method to assuring total understanding of all parties is to review photos and visit water features to clarify what the client likes and dislikes and document the process 

III. Understanding Quality: Without formal industry standards or education how can you be sure what the end result will be?

            












      (10 Min.)
a. Critical and problematic elements of water features to avoid 

1. Due to the fact that standards such as those that exist in landscape architecture, housing or pool industry do not exist in the pond or water garden industry many installers are using inferior materials or construction practices which lead to future material and or structural failure

2. Water has a natural tendency to support generate and support life so it is critical in “Living Water features” to design the feature to work with nature not against it

b. Guidelines for material and equipment selection 


1. Certain guidelines are already established for many types of “living water features” so the better your client’s goals and the feature is defined the more narrow the search needs to be 

2. Size the equipment to fit easily into the “Ideal” working parameters the manufacture has established
a. Many manufacturers rate their equipment at higher than desirable rates to help their devices rank better relative to the competition

3. Size and select the equipment to provide the client with low frequency of maintenance and easy maintenance

a. Often times it is best to promote the use of larger equipment to minimize the workload of the equipment and the frequency the equipment needs to be cleaned or maintained

4. Where possible incorporate “Fish Safe” material and where needed follow guidelines to minimize the effect of non-certified “Fish Safe” materials
c. Selecting a qualified contractor
1. There is a plethora of contractors promoting themselves as water feature designers and builders but how can you determine their experience, level of competence and professionalism. 
a. Determine years invested in the building of water features and specifically water features such as your design calls for
b. Determine the percentage of the contractors business is actually dedicated to the design and construction of water features
c. Review portfolio, defining roll of prospective contractor in each of the works shown

d. Have contractor provide list of their work to visit along with clients name,  contact information, range of cost of project and construction date

e. Request details of professional organizations contractor belongs to

f. Request advanced educational programs contractor has participated in and completed
g. Selection is based on the contractor understanding of the level of quality the project and client requires. 
IV. Design Fundamentals: Elements that enhance the client’s or visitors experience    

                                                   (10 Min.)
a. Sizing and placement of the feature within the environment

1. Properly scaling of and orientating the water and rock hardscaping elements in the landscape is critical to achieve harmony with the surrounding landforms and terrestrial plantings
b. Visual and audible options (The look and sound of falling or moving water)
1. Making water more easily seen
2. Control what water sounds are actually heard by tuning the volume, pitch and direction of the sound created by the moving water
c. Durable materials and mechanical equipment 

1. Flexible lining materials are available in many thicknesses and working characteristics. In general flexible liner thicknesses of 45 mil and greater are recommended.

2. Plumbing components used on small water gardens are not necessarily suitable on larger or commercial water features

3. “Living” water features require continuous circulation which requires pumps that are truly designed for “continuous duty”

a. Many pumps are listed as “Rated for continuous duty” but are not designed or built for that purpose. 

d. Low frequency and low intensity of maintenance (Sizing and selecting circulation, filtration and sterilization equipment)
1. Circulation, filtration and sterilization equipment performance is often promoted at its most extreme limits and under idea conditions. Realize that the “Ideal” performance range may actually be 30%-50% less than advertised.
2. If equipment is pushed to its extreme operation range the frequency and intensity of maintaining the equipment will be greater

e. Providing various means of easy access and interactivity
1. Most water features are designed to be interacted with in some manner. Stable shoreline and destinations areas should be well planned and built.

2. Planned interaction locations may include private and or personalized viewing areas, places to view and or feed fish, entering and exiting points such as a beach or steps, etc.
f. Minimizing operating expenses (Options to reduce operating costs while extending equipment life)

1. VFD’s (variable frequency devices) are commonly used to reduce pump motor speed and flow rates at scheduled times of the day or night allowing circulation to continue 24 hrs a day while reducing operating and maintenance costs

2. Timers may be able to be incorporated into systems with multiple pumps but timers do not provide the additional benefit of VFD’s in that a VFD allows for “soft” starts and stops of the motors and minimizes “hammering” in the plumbing system

g. Create “geo-believable” rock formations with respect to sun angles, sound, strata and color
1. Authentic rock work requires consideration for:

a.  Local geology 
i. Vertical vs. horizontal or angled tendencies

ii. Structures, cracks and checks within the rock formations

iii. Natural mixing of rock types due to glacial movement and plate shifting

b. Natural weathering processes

i. Structure to chaos

ii. Splitting, shifting, eroding, etc.

h. Water feature edge types

1. Formal

2. Semi-formal

3. Natural

i. Realistic waterfalls from all viewpoints
1. Waterfalls rarely start at the top of a rock formation so it is important to create sources such as seeps in a landscape or cracks in a rock formation to provide a more authentic event

2. Natural waterfalls often have a random nature to them in that the fall heights, water fall angles and three dimensional aspects of the weir rocks are all unique to each other. There is a natural inconsistency and or randomness in nature
j. Landscape treatments and planting pockets

1. For ponds, streams and waterfalls to look natural it is important to incorporate proper grading at points of elevation change in the water feature such as at waterfalls and cascading streams
2. When transitioning from the peripheral landscape to the interior of the stream or pond it is important to carry some of the land forms into the water. These areas naturally can be planted with aquatics 

3. Properly located planting pockets within water feature rockwork provide scale and lifelike appearance. 

4. Extending rockwork beyond the water feature creates a natural impression and unifies with the surrounding landscape.

k. “Museum quality” and “background” or “peripheral” rockwork
1. Rockwork  used in water features must be complimented by additional rock in the surrounding landscape
2. Water brings sound and motion to a landscape, 
3. Rock work adds a dramatic element, draws the eye to key focal points and helps to develop a more three dimensional element to a landscape 

V. Construction: Considerations for enduring and problem-free features       



               
(10 Min.)
a. Sub-structural considerations
1. Frost depth levels
2. Seismic events

3. Unstable soils

4. Bearing weight 

5. Horizontal loads

6. Backfilling materials and techniques

b. Water retention and water proofing materials and methods

1. Liners: 

a. EPDM rubber, PVC, plastic or vinyl

i. Rubber provides long term flexibility and elasticity

ii. Many of the PVC, plastic and vinyl liners experience stiffening which can lead to cracking at  folds or bends in the liner

b. Fish safe or toxic

i. Very few liners are certified fish safe

ii. Some uncertified liners sold for “living water feature” are actually a roofing material that incorporate fire retardants, poisonous curing agents and algaecides which work against aquatic life forces

c. Thickness (20 mil to 60 mil

2. Concrete:

a. Requires specific reinforcement to eliminate ate or minimize cracking

b. Is inherently not water proof

c. Requires skill and experience to install correctly

3. Bentonite (clay) 
4. Liquid rubber liners 

c. Working with and setting natural stone

1. Care in handling the rock during transportation, storage and installation is critical to minimize damage to key surfaces

2. Soft lifting tools such as nylon slings should be used when possible to minimize scarring of the rock faces

3. Lichen and moss should be protected and preserved during transportation, storage and installation to lend additional realism to a water features setting

4. Typically rock formations will appear to be emerging from the ground with a potion of the rock hidden from view providing the idea that much of the rock is still underground 

d. Aquatic plant selections

1. Submerged

2. Marginal

3. Bog

VI. Acoustic and visual elements: Bring sound and motion to your designs   





    (10 Min.)
a. Controlling the volume, pitch and direction of waterfall sounds

1. Waterfalls do not have to be loud to be heard and enjoyed

2. Low, medium and high pitch sounds are able to be developed in a waterfall and their intensity controlled to certain extents

3. By controlling the pitch of the water fall sounds undesirable environmental noises can be muted

4. Waterfall sounds can be manipulated and projected to specific areas around the waterfall by controlling the shape and position of the echo chamber

b. Methods to enhance the visibility of moving water

1. The key to making water easily seen is to make it reflect light rather than allowing light to pass directly through the water column.

2. Creating texture on weir rocks or shallow stream bottoms generates turbulence in the water flow

3. Causing water to break unevenly off the front edge of an irregular shaped weir rock will create air bubbles in the falling water allowing for significant reflections of light
c. Authenticity in natural rock placement

1. Structure to chaos is the idea that all rock originates from a larger source

2. The weathering and shifting motion slowly cracks and splits the larger formations creating smaller segments

3. The smaller segments ultimately work their way downhill in a random manner ending up as chaos at the base of a waterfall, hill or in a stream bed

4. Other random geological acts such as glaciers transport tumble and grind rocks during their movement. Upon receding the glaciers deposit their rocks in somewhat random and at times odd patterns
VII. Cost Drivers: Recognizing how your design (based upon the client’s goals) influences project costs 


   (10 Min.)
a. Site conditions and grades
1. Working in and around established landscapes requires establishing barriers to clearly identify “no travel” zones which typically increases travel time of materials and machinery on site

2. If work must be completed in phases it may influence the potential productivity of the workers

3. Distance of staging areas for materials and storage trailer(s) relative to the actual work site is directly proportional to labor costs
4. If there is any chance of unknown underground obstacles or utilities that must be worked around or removed there must be a statement within the contract as to who will be responsible for this

b. Complexity of design
1. Purchasing technology to minimize routine maintenance has a higher upfront cost
2. Automation of systems with computer monitoring and controlling is becoming more common but often requires specialized skills to set up and maintain over the long term

c. Cost of major elements

1. Circulation

2. Filtration

3. Sterilization

4. Lining material

5. Rock

6. Labor

7. Design
8. Lighting
9. Landscape

d. Understanding the client

1. Some clients are very visually oriented and cannot fully understand what is being promoted to them when only drawings are used.

2. Scale models and perspective renderings can be used to communicate design ideas to client and to the water feature artisans during construction.

3. Match client’s expectations with project results by defining intended use of water features.

VIII. Specifications: Create baseline specifications to ensure quality





            (10 Min.)
a. Mechanical components
1. Pumps should be specified to provide a specific amount of water at a specified “total dynamic head” (TDH) to ensure the most cost effective operation of the pumping system is achieved. To be most electrically efficient the plumbing should be designed and specified to ensure the water flow does not exceed 6 feet per second

2. If flow controls (VFD’s) are to be used to reduce operating costs and wear of the pumps and plumbing then three phase pumps must be specified. NOTE: Three phase power is not required on site to run three phase pumps with VFD’s.
3. Filter and Ultra-violet sterilizers specifications should dictate that they be sized using only 50%-70% of their maximum capacity

b. Material selection

1. Quantity and selection of rock should be based on overall effect and desired look to meet client expectations and site conditions.
2. Locate main dollars and efforts where they will get the largest return. Not all parts of the water feature may need to be museum quality rockwork.
3. Select materials to ensure budget is realistic and balanced with the expectations

c. Aesthetic elements
1. Aesthetic elements are difficult to describe completely and accurately so other forms of clarification are required such as photos, visits to location where examples exist. Samples of materials

2. Knowing what a client does not want is as important to define as what a client wants

d. Contractor experience, performance, and capability
1. A request for qualifications from contractors is not an uncommon requirement and allows for a more in depth understanding of the contractors skill set
2. Requesting details of past projects and references will allow for clarification of the scale of work the contractor has performed in the recent past
3. References are an important tool to learn how a contractor interacts with clients and the contractors ability to deliver promised work on time and on budget

e. Overall project conditions
1. Keeping a project site and stored materials orderly and safe promotes professionalism and typically a higher standard of completed work
2. Specifying that the site must be kept orderly also allows better evaluation of the progress being made and the quality of the work being completed 

Resources
The Water Gardener 

By Anthony Archer-Wills

Foreword by John Brookes

Published by Frances Lincoln

Designing Water Gardens


By Anthony Archer-Wills

Published by Conran Octopus Limited

Encyclopedia of Water Garden Plants


By Greg and Sue Speichert


Published by Timber Press

The Master Book of the Water Garden


By Philip Swindells


Published by Bulfinch Press

Gardening with Water


By James Van Sweden


Published by Random House
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